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VEGETATIVE AND FERTILE BRANCHES OF COTTON. 




THE PROBLEM OP THE IMPROVEMENT OP 
COTTON IN THE UNITED PROVINCES 
OP AGRA AND OUDH. 

By H. martin LEAKE, m.a„ f.l.s., 

Economic Botanist^ 

AND 

A. E. PARR, B.SC., PH.D,, 

Deputy Director^ United Provinces. 

This note was originally written at the request of the 
management of the Agricultural Court, United Provinces Exhib- 
ition, and in it are outlined the lines of work now in process of 
development by the United Provinces Department of Agricul- 
ture for the improvement of the cottons grown in the Provinces. 

This work in its entirety consists of two distinct sections, 
the production of an improved type, or types, suited to the 
agricultural conditions of the Provinces and their introduction 
into general cultivation. Though at the present time the limits 
of the preliminary experimental work have barely been reached, 
it seemed desirable for the purpose then in view to outline the 
entire problem. A few pure races — the outcome of the earliest 
crosses — are at a sufficiently advanced and promising stage to 
be subjected to field trial. These are, however, only derived 
from preliminary crosses, made at a time when a very elementary 
knowledge of the dilferent types of cotton cultivated was avail- 
able. With a more complete knowledge of these types, further 
crosses have been made from which still further improvement 
is confidently anticipated, but of which it is still too early to 
speak w'ith certainty. 

Though cotton is grown throughout the United Provinces, 
the tract w'here it is most largely cultivated and where the crop 
forms over 30 per cent, of the total Kharif is situated in 
the western districts. Throughout this area, and throughout 
the greater portion of the rest of the Provinces, a single species 
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of cotton is cultivated which has been termed Gossypmm 
neglectum Tod, by Gammie, but is classified as two varieties 
var. neglecta and var. rosea of the Linnean species (t. arhoreum 
by Watt. Within this single species, however, a large number 
of forms exist which are distinguished by certain minor characters. 
Thus the flowers may be yellow or ivhite ; the leaves slightly, 
or deeply, dissected and the glands of the leaf may be present 
or absent. The lint of all forms is short and coarse though 
there are degrees in the length of fibre and in the proportion of 
lint to seed in the Z;aj>a.s. Further, though the lint of the 
widely cultivated forms is invariably white, a certain number 
of plants can be found here and there in which the lint colour 
is of a rich red brown, or liliahi colour. 

Such is the condition of the main cotton crop of the 
Provinces at the present day. Its main characteristics are the 
shortness and coarseness of the lint and the great confusion of 
types which are, with feiv exceptions, grown in one field. These 
types are the truly indigenous cottons of India. In addition 
to this the numerous importations of foreign seed, chiefly from 
America, but also from Egypt, which have from time to time 
taken place, have left their mark on the Provinces and in most 
districts plants of this type can be found. The latest and most 
determined of these importations is that made by the Department 
of Agriculture, United Provinces, into the cotton districts round 
Aligarh. The American type can now hei'e and there be found 
growing as a field crop but, for reasons which are probably partly 
economic and partly agricultural, its cultivation has not spread 
and it is unlikely that it will replace to any extent the indigen- 
ous forms. 

Lastly there is one more group of cottons which is found as 
a crop within the limits of these Provinces. This is a group 
characterised by the Radhiya of the eastern districts and is the 
G. intermedium of Gammie. Its cultivation is limited to the 
eastern districts such as Gorakhpur and Allahabad but extends 
into Bengal. It is found growing alone but more commonly as 
anelement of a mixed crop. The crop occupies the ground for 
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a lengthy period and begins to yield towards the end of the cold 
weather. It is, therefore, quite unsuited for cultivation in any 
area where the cold is sufficient to check growth, and large- 
ly for this reason its cultivation is centred in Bengal and extends 
only to the eastern districts of the United Provinces where the 
more temperate climate permits of its growth. 

In addition to the above, which form the field cottons 
of these Provinces, there are a few forms which are found as 
isolated plants scattered here and there throughout and only 
occasionally found as a field crop. Among these are forms with 
a hhaki lint, both of the American and Indian type, and especial- 
ly the iVwvwa, or red flowered cotton — the (?. arboreum of most 
writers. This form is of considerable importance as possessing 
the longest staple of any cotton indigenous to the Provinces. It 
is found chiefly in the vicinity of temples where a few plants 
may be found from the fibre of which the Brahmanieal thread is 
spun. It is a perennial and, like the Radhiya already described, 
very late flowering. Its yield in the first year is consequently 
very light and its cultivation quite unremunerative as a field 
crop. . 

In problems of the present nature success is frequently 
dependent on the degree to which the aim receives clear 
definition in the mind. Only by so doing can the best lines on 
which the work may be developed, be determined with any 
certainty. It is, therefore, of the utmost importance in the 
present case to obtain such a clear definition and the problem 
must now be approached from this point of view. 

In its agricultural aspect the aim of all improvements 
should be the increase in the return of a unit area of land. 
This increase may be procured by a reduction of working expenses 
in production or by an enhancement in value of the produce, 
which enhancement may bo obtained either by increasing the 
yield of a given produce or by improving the quality and hence 
value of the article produced, in which case even a diminution 
in gross yield may be permissible. In the ease of cotton the 
problem is complicated by the fact that the agricultural is not 
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the sole aspect. There exists within these Provinces a 
considerable industry using cotton as its raw material whose 
interests cannot be ignored. Nor can it be assumed on a 
|>nm grounds that the agricultural and industrial interests are 
coincident. In the present instance that the two interests are, 
to a large extent concurrent is, we think, fairly clear. It may 
be that temporary circumstances for the time have made 
quantity of major, and quality of minor, importance ; but it is 
quality which will pay in the long run, and this, therefore, is 
the point to which most attention has to be paid. There are, 
it is needless to say, degrees in quality, and it is not suggested 
that it would be economically sound to produce the finest 
grades of cotton. What it is desired to aim at, rather, is a 
cotton of medium length capable of spinning between 30’s 
and 40’s and with a silky texture — this latter character in 
all probability depending on the diameter of the individual 
fibres. 

In the scheme for improvement here outlined, wm ai-e not 
concerned with any such methods as are dependent on the 
cheapening of the cost of production. In the present case there 
is little scope for such improvement before the produce reaches 
the ginning factory, nor are we concerned, except in the broadest 
manner, with methods for increasing indirectly the fertility 
of the land on which the crop is grown, such as cultivation 
and manuring; under present circumstances these too afford 
small opening for any large improvement. What we are 
concerned with is that improvement which is dependent on the 
physiological and morphological characters of the cotton plant 
itself— characters which are not to any large extent affected by 
the environment. 

It follows from this that any practical improvement can only 
be obtained as the result of a close study of the characteristics 
of the cotton plant which study must precede any work aiming 
at a practical end. The work, therefore, falls roughly into 
two divisions, the purely scientific preceding and the practical 
following. 



PLATE I. 
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We have already shown that the cotton crop as it is grown 
throughout the Provinces consists of a large mixture of types. 
The first step of importance, therefore, is to find out the units 
of the crop, by which is meant the number of forms which can 
be isolated and grown in pure culture. Having obtained these, 
the second step is to find out the unit characters of the plant, 
that is, the characters of lowest magnitude which can be traced 
as units from generation to generation. This may be explained 
by a concrete example. The flower of the cotton plants of these 
Provinces are of three colours, the red flowered Nurma and the 
yellow and white flowered Desi. There also occurs in the Punjab 
a pink flowered cotton, though we have no record of its occur- 
rence in these Provinces. Now these four forms of flower colour 
are not four separate characters, but arise from two only, each of 
which may be present or absent. On the combination of these 
two characters depends the resultant colour of the flower. Thus 
the two colour characters are yellow and red. When both colours 
are present the flower has the full red colour ; when red is present 
and yellow is absent the flower is pink, while if yellow is present 
and the red absent the flower is yellow. Lastly, if both are 
absent, the flower will be white. That this represents the true 
facts is shown by the ease with which it is possible, starting with 
only pure red and pure white flowered types, to breed out pure 
pinks and yellows, and in like manner it is possible to obtain 
pure white and pure red flowered plants starting with the 
yellow and pink forms only. From this single simple example 
some idea may be gained of what is meant by a unit character. 
The method by Avhich such unit characters are determined is 
also indicated to some extent in the above, and consists usually 
in crossing pure types differing in one or more characters and 
observing the behaviour of these characters in the next and 
subsequent generation. 

It is possible that a certain amount of practical result may 
be obtained directly from the preliminary isolation of pure types. 
In the extensive mixture of forms found throughout the cotton 
growing area it has been found that comparatively few pure 
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types exist. The remainder of the crop is composed of interme- 
diate forms, the result of natural cross-fertilization. Such inter- 
mediates will never breed true but gi ve an indefinite number of 
forms together with a few plants agreeing with one or other of 
the pure types. Now, in such a mixture, there can be little doubt 
that some of the forms are inferior to others and it is possible 
that, by isolating the pure forms, a superior form may be found 
and its cultivation introduced. There is no prospect of improve- 
ment of quality by such means, but an improvement in quantity 
is to be looked for. Thus some of the Desi types of cotton are 
notably heavy yielders with a high percentage of lint and in some 
districts even now are grown in a nearly pure state. The purifica- 
tion, and subsequent distribution, of these gives one line of 
improvement, but it must be emphasised that that improvement is 
practically limited to quantity. Work on these lines is now in 
progress at Aligarh. 

That there is opening for improvement by direct plant selec- 
tion within such a pure culture admits of no hope. The most selec- 
tion can here do is to check any diminution in yield, chiefly b}’ 
rigoroasly maintaining the purity of the seed. Owing to the 
extent to which cross-fertilization takes place in nature it is a 
matter of some difficulty even to keep the more distinct types in 
a state of purity when they are grown on a small scale and, even 
when working on a big scale, it is essential to undertake precau- 
tions such as roguing to maintain the purity of the crop. It 
will be readily understood, therefore, that it becomes a matter 
of practical impossibility to separate those small and scarcely 
perceptible characters on the selection of which improvement 
within a pure type depends. 

Thus far we have considered an improvement in the gross 
outturn only— the quality remaining practically the same. This, 
however, is not the main direction in which improvement is to 
be expeeted. This, as we have stated, above, is to be found in 
the improvement of the quality, length and fineness of the lint. 
For this purpose we must turn elsewhere, to the results, that is, 
■which have been obtained in our search for the unit characters. 
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An early flowering plant. 
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It is at this stage that the clear picture which we have formed 
of what it is desired to procure will be of the utmost importance. 
Let us for a minute examine this picture in greater detail than 
we have hitherto. It is a plant, which, when sown at the 
beginning of the rains, will be ripening fruit by the beginning 
of October, that is, it must be in flower by the end of August 
giving a vegetative period of about 70 — 80 days. In other words 
it must be early flowering ; it will be vigorous, a good yielder 
with a large boll and a high percentage of lint ; the lint must 
be fine and silky and of a length rendering it suitable for 
spinning between 30’s and 40’s, which may be placed roughly 
as 1 inch. 

Of other points of secondary, but, nevertheless, sufficient, 
importance to render them worth consideration may be men- 
tioned the obvious advantage of a red flowered form. We have 
already drawn attention to the dangers of natural cross-fertiliza- 
tion. There is also the danger of seed admixture. These are 
very real dangers which must be faced or a new form may easily 
be sw'amped at the start by either of them and thus lost. The 
advantage of some such character as a red flower, by which 
a casual inspection will at once disclose any admixture or impure 
plants wmuld form a check of inestimable value in the early 
stages of introduction. 

The material from which it is proposed to obtain the plant 
just described has already been briefly detailed. Considered 
from this point of view, it consists of the series of forms all 
with the early flow’ering characters and some possessing the 
heavy yield and good percentage lint, but lacking both the length 
and fineness. 

There occurs in isolated places among these forms a type, 
allied to the Hinganghat cottons of Central India, possessing 
the silky fibre but lacking the length of the latter. There are 
again the cottons of the eastern districts ; these, however, have 
a late flowering period, nor is the lint of much value while the 
percentage is very low. Lastly, there is the red flowered ITvTTna, 
very late flowering but possessing a good staple, moderately 
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silky and having red flower and foliage. If we go outside these 
Provinces there are also the true Hinganghat plant, an early 
flower with long and silky lint but incapable of producing a good 
yield or sufSciently robust ; the Broach cotton with a good 
staple but very late flowering, and the Assam cotton whose onlj’ 
good character is the size of boll and percentage lint, the lint 
being, however, excessively short. 

Before considering how this material is to be utilised we 
must examine the conditions under which this work has to be 
carried out. Here the difficulties are considerable. Thus it 
has been found impossible to use the Broach cotton as a parent, 
the crosses from it appearing almost sterile. Again, cross-fer- 
tilization in nature has been found to occur on a scale which 
renders it imperative to use only the seed from protected flowers, 
and the labour involved in such protection is considerable. 
Again, continued self-fertilization, such as occurs with protected 
flowers, has been found to lead to a considerable degree of 
sterility so that the breeder has to beware of falling into either the 
Scylla of mixed offspring or the Charybdis of no offspring at 
all. Lastly, but not of the least importance, is the impossibility 
of ascertaining, except in a very limited number of cases, the 
quality of the staple until it is too late in the season to procure 
seed from protected flowers. By the time the boll ripens and 
exposes the cotton the plant has practically ceased flowering 
and it is impossible to obtain self-fertilized seed. At certain 
stages, then, it becomes a matter of speculation as to which 
plants shall be taken, for, so far, no correlation has been found by 
which the quality of staple can be determined before it can be 
actually handled. When it is noted that, to take one 'case 
which occurred in practice, it has been found that out of some 
400 plants one only possessed the desired eombiuation of 
characters, the speculative nature of the proceeding and the 
necessity of dealing with large numbers beeomes apparent. 
In the event of failure to self-fertilize the desired plant it will 
be necessary to rattoon it and procure seed from it next season, 
thus losing a whole year, with the alternative of using seed 
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which may or may not be pure. This difficulty is far the most 
important that has to be faced in this work. 

Such are the conditions and such the materials with which 
it is proposed to produce the types of plant of which a description 
has been given above. The length of staple occurs in the 
Broach, Bani and Nurma cottons, but, as has already been stated. 
Broach has been found unsuitable owing to the sterility of the 
crosses. We are left then with the Bani and iV^rma cotton, 
the former of these being altogether too weak in habit and 
light in yield to form a field crop in these Provinces, while the 
latter flowers too late to give any yield in the first year and 
has to be grown as a perennial. Moreover in both these forms 
the boll is small. 

Silkiness is characteristic of the Bani cotton and is confined 
practically to that kind. 

Hardiness and yield combined with a high lint percentage 
are essentially the characteristics of the Desi cottons of the 
Provinces and more especially of the white flowered forms. While 
for size of boll the cotton of Assam stands before all others. 

The Nurma alone of the Provincial cottons possesses the 
red flower which, for the reasons given above, is a desirable 
character in the plant we have outlined. 

In the earlier experiments two crosses have been relied 
on for practical results. These are a cross between Nurma 
and the short stapled but silky form of Bani found in these 
Provinces, the possibilities of which cross were indicated as early 
as 1870 by Major Trevor Clarke, and one between Nurma and 
white flowered Desi. In this former cross we rely on the Nurma 
to obtain length of staple and the red flower, while from the 
Bani we hope to derive the silkiness of fibre and the early habit. 
The plant is likely to be somewhat deficient in size of boll, and 
consequently yield, and in percentage of lint since neither parent 
possesses these characters to any marked extent. 

In the latter cross length of staple and percentage of lint 
may both be expected, combined with the red flower, but the 
silkiness of the fibre wdll be lacking. 



These two crosses have been actually eftected and pure races 
isolated of which we give below a report by Mr. A. P. Horsraan, 
on small samples of the lint from each ; the first is from the 
formerj and the second and third from the latteij cioss. 

“Sample 131. Very good cotton, will spin 20’s to 30’s 
warp, even staple |" to long ; silky and colour good and would 
spin 36’s weft. 

“ It was compared with some fine Cawnpore machine ginned 
3otton (6^awyapctr) which was fully i" to -fV' in staple 
ind will spin up to 16’s only. 

“ In regard to prices, I should value it at Ks. 325 per candy 
'784 lbs.) as against Rs. 275 for fine Cawnpore machine ginned 
sotton and I consider it equal to fine Broach. 

“ Sample 401. This is better than ordinary but not so 
food as No. 131. The staple is not so regular nor as fine but is 
rm and of fairly strong fibre ; would spin 15’s to 20’s. 

“Sample 651. This is between Nos. 1-31 and 401, not quite 
0 coarse as No. 401 but very good for Desi cotton, 

“ Sample too small to form a definite opinion,” 

It remains only to add that this report is given on samples 
;hich were taken without any idea of having them valued, 
’he object in taking them was to obtain as much seed as possible 
3 that they contained, in addition to the lint from healthy bolls 
Iso that from badly diseased bolls. During the season 1909 
le boll worm was exceptionally prominent and the percentage 
f diseased bolls very large. These reports, therefore, do not, in 
.1 probability, err in the direction of over-estimating the value 
: the samples. This remark applies especially to the sample 401 
hich, we believe, to be, in reality, of greater value than the 
sport seems to indicate, the irregularity especially noted being 
le to the presence of a high proportion of lint from diseased bolls. 

These experiments are yet in their infancy, and the limits of 
iprovement by no means reached. Numerous other crosses 
•e now in various stages of cultivation and it is hoped that these 
ill add still further improvement. It is, however, too early to 
ifer to these in detail. 



PLATE IV, 



A, J. I, Top Row. ^ Left, Nurma Pai'enfc. Right, Bengal Parent. 

Middle Row. 1st Generation of Cross. 

Bottom Row. 2nd (Generation of Cross. 

Left, Long Staple— Centre, Medium Staple— Right, Short Staple. 
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The production of a plant with characteristics which render 
it suitable for cultivation in these Provincesj and which fire 
same time gives a produce of enhanced commercial value is only 
one part of the problem of improvement. There remains the all- 
important question of the means by which such a plant can he 
introduced into general cultivation. We are here faced with the 
conservatism innate to all agricultural populations. The initial 
stages of introduction into general cultivation of any new plant 
are always a matter of some difficulty, but this difficulty is here 
enhanced by the ease with which cottons crossTertilize and the 
consequent difficulty in keeping any new race pure during the 
first few years of its introduction. There is also the difficulty of 
inducing the consumer to pay the full value for an article which 
is not well- known and only available in small quantities or, if he 
does pay the full price, in insuring that the actual cultivator 
reaps the benefit. In a ease like the present, where deterioration 
may so readily occur as the result of cross-fertilization, it seems 
essential to success that full control shall be kept over the crop 
during the early stages. The essential features of any scheme 
for introduction therefore are : — firstly, to withhold introduction 
of the produce on to the market until it is available in sufficient 
quantity to attract purchasers and secondly, to retain under 
direct control what may be termed a centre of purity for the crop, 
that is, a central area, or seed farm, in which full precautions can 
be taken to keep the crop in a state of purity. 

The controlling factor is the minimum amount of cotton 
which will attract the buyers, and the area of this seed farm Avill 
be determined by the area it will be necessary to sow to provide 
this minimum, for it follows from the first condition that the cul- 
tivation cannot be entrusted to the cultivators until the yoR^ 
proposed to place the produce on the market. Placing this 
mum at 500 bales (of 400 lbs.) the area to be sown must he some 
1,300 acres in the first year, seed for which will be given frmR R^ 
area of about 90 acres. This, then, is the area which must 
sown in one season and over which direct control of the 
crop must be maintained and from which the pure seed 'vill he 



distributed to selected cultivators who control between them 
about 1,300 acres of land. 

This distribution in the first year is a comparatively simple 
matter, but the problem becomes of much greater complexity 
when the still wider distribution of subsequent years is consider- 
ed. 

The important point to bear in mind in this connection is 
that the purity of seed is likely to be inversely proportional to 
the number of years the crop is removed from the time when it 
was grown on the seed fai’m. We have no direct information as 
to the amount of impurity introduced in a single year*, but there 
can be little doubt that it will be appreciable. The conclusion 
which may be drawn from this is that on no account should seed 
of a given purity be mixed with seed of a lesser purity and this 
point must be clearly kept in mind in any scheme of introduction, 
[n practice this demands, at least during the first few years of 
.ntroduction, that some records be kept of the area in which the 
lew crop is grown. This record ivill show the particular area 
inder any degree of purity and the hapas of each area, so de- 
narcated, will then require to be ginned separately. Interpreted 
nto figures this means that the seed from the farm will have to 
)e distributed to selected cultivators controlling some 1,300 acres 
Lctually under cotton in a single season. These cultivators wdll 
sach year receive a fresh supply of seed from the farm and will 
lot sow seed from the crop grown by themselves. This latter 
irop will be harvested separately and separately ginned, and the 
eed distributed to a second series of cultivators controlling some 
10,000 acres of land under cotton. In the next year these two 
,reas will be harvested and ginned separately, the original areas 
•f 1,300 acres being again supplied with seed from the farm, the 
;0,000 acres area being supplied with seed from the crop grown 
m the 1,300 acres, while the seed from the 20,000 acres will be 
.vailable for still wider distribution. In this manner a series of, 

,s it were, waves will be established, emanating from the seed 
arm, which should, in a short period, establish the crop on a 
irm basis. 
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Such, in outline, is the scheme for introduction of improved 
types of cotton. That it can be established with the mathemat- 
ical precision of the geometrical progression here outlined is 
hardly to be expected, but there is every hope that sufficient 
approximation can be obtained to attain the desired result. 



PEAGH GEOWING AROUND PESHAWAR. 

By W. ROBERTSON BROWN, 

Siiperintendent of Farms, NovtK-We^t Frontier Province, 

, Situation of th& Orchards. — Within a radius of 10 miles from 
eshawar city, there are pi'obably 100 acres «f peach orchards, 
caches are also interplanted to some extent in the pomegranate 
id plum gardens which lie in the immediate vicinity of the 
by. The villages of Bahadur and Landi are specially renowned 
r the size of their orchards and the superior quality of the 
aches they produce. The orchards are contiguous and their 
Tying levels show that they ensure efficient drainage. 

Average Extent of Orchards. — Peach growers are rarely 
chardists pure and simple : they are zemindars, and the 
in ting of an orchard forms part of their agricultural rotation, 
le orchards range in extent from half an acre to occasionally 

0 acres. 

Quality of the Soil. — The red alluvial loam around Bahadur 

1 Landi is remarkably fertile. Wherever the peach orchards 
! established, the soil is of this kind — red, deep, free and natural- 
well -drained. 

Irrigation. — Practically every orchard is sufficiently irrigated 
her by the rich muddy water of the Bara, or from the Kabul 
ver canal. The orchards treated from the Bara water are 
rkedly superior in productiveness and quality of the fruit to 
)se irrigated by the Kabul River canal. A few orchards are 
5r-irrigated, as occasionally water is given when the crops are 
ening so that the fruits lose greatly in flavour. In the 
njab, the best peaches are produced in orchards which are 
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irrigated by well water,- Punjab canal- irrigated orchards 
invariably do not thrive and are unfruitful. Peshawar canal- 
irrigated orchards, on the other hand, are naturally drained and 
therefore suffer less from stagnation. Plate V shows one 
of many hundreds of Punjab peach trees which were killed 
in 1908 by the combined ill effects of excessive canal irrigation 
and an unusually heavy monsoon. These peaches were mostly 
planted between oranges. It will be seen from the picture that 
the latter were not injured by the excess of water. 

Protection. — -Peshawar plum, pear and pomegranate orchards 
are protected by unsightly and almost formidable mud walls. 
The soil in these orchards is always moist and the atmosphere®^ 
damp. It is quite the contrary with the peach orchards ; they 
are entirely in the open and unreservedly exposed to wind, sun 
. and storm. 

Trees propagated from Seeds. — There is not an orchard of 
budded or grafted peach trees in Peshawar. It is probable that 
there is not one budded peach tree producing fruit. The 
Peshawar orchardists propagate from seeds only : they are 
generally of opinion that peaches cannot be budded. Even those 
who know that budding can be done and who can actually perform 
budding work, do not consider that budding is worth the trouble. 
There is not a nursery-man in Peshawar who undertakes to 
supply budded plants. In January 1910, some hundreds of 
budded peaches were introduced into Peshawar by the Hon’ble 
the Chief Commissioner. All these plants were given fair 
treatment and have grown remarkably well : they are now 
perfect in health and shape and on the average are one-half 
larger in size than seedling peach plants which were set out at 
the same time. 

Three Outstanding VaHeties. — Though Peshawar peaches 
vary greatly in size, shape and flavour, the fruit growers and 
fruit dealers roughly class them chiefly according to colour 
into three kinds, viz., Safed, Lai and Pila. It is said that these 
three kinds reproduce themselves fairly true to colour from 
seedling plants and that other important characters are not 
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constant. Plates VI and VII represent good types of Safed, Lai 
and Pila. The fruits illustrated are described below : — 

S(tfed.—1^ the earliest ; it ripened late in July. Size is 
large, shape almost quite round ; nose very .slight ; colour even 
white ; suture scarcely perceptible. The flesh i.s white even 
around the stone and is very soft, juicy and melting. The stone 
is fairly large and the flavour is good. Its weight is 1 6 tolas. 

Lai. — Is the second early ; it ripened on 3rd or 4th August ; 
size large; nose decided; colour flushed and shaded crim.son ; 
suture slight. The flesh which is veined erimson and deeper 
around the stone is fairly firm and moderatel,y juicy. The stone 
is medium in size. The flavour is good. It weighs 15|- tolas. 

Pila . — Is the latest ; it ripened on 8th August (fruits were 
picked till 20th August). Size medium ; nose entirely absent I 
beautifully round in shape, suture absent. The flesh is golden 
yellow throughout ; firm and juicy. Flavour sweet and delicious. 
It weighed 14 tolas. 

There are good intermediate varieties of these types. 
Lai- Pila and Lal-Safed are most frequently found. In all 
round merit, the three varieties described are equal to high class 
English outdoor wall peaches. 

Setting out . — Two seedling peaches, IG months of age, are 
planted together in blocks or beds 16' x IG' or 18' x 18' apart, 
and the pits in the centre of these blocks in which the trees are 
planted are 1 foot in diameter and 1 foot in depth. The orchard- 
ists plant two trees in each block in the hope that at least one 
of the plants will flourish. But he never removes the second 
plant if both grow away. The average life of the Peshawar 
peach orchards is under eight years. The Lahore peach orchards 
are profitable up to their twelfth year. 

Seed Sowing . — A few careful cultivators take seeds from 
selected fruits only, but here commonly there is no selection. 
In October a seed bed is prepared, varying in size according to 
probable requirements and the seeds are sown broadcast and 
thickly at a depth of about three times the size of the seeds. 
The young seedlings are not thinned. When planting time 



PLATE VII. 














PEACH GROWIKG : ROBERTSON BROWN. 


17 


comes, 16 months later, the seedlings are attenuated plants quite 
unfit for orchard planting and can be purchased at Re. 1 per 
hundred. 

Catch C7'02)s. — Maize is taken from the young peach orchards 
as a Many crop for two or sometimes three years, or /owar is 
sown for fodder. Practically any catch crop desired is grown for 
at least two years. Ar’ound Lahore, vegetables, and frequently 
oats, are taken from young peach orchards. Plate VIII shows 
2|- years old orchard with an inter-crop. 

Manui'ing and Cultivation. — For maize or jowai' a dressing 
of manure is given. The orchard rows are kept stirred and free 
of grass and weeds for at least four years. Later, in many 
orchards, cultivation consists in an annual forking over of the soil 
directly around the trees. 

Thinning of the Fruits. — The trees are severely over- 
cropped. Thinning of the fruits is never carried out. When 
suggested, the idea is scouted as ridiculous. On English 
peach walls, one fruit per square foot of covered wall is the 
maximum crop permitted if good fruits are desired. 

Ripening. — Safed, Lai Pila &\\ shapes and sizes are 

planted promiscuously throughout the orchard, but ripening 
takes place in the order named. If budded plants of these three 
types were planted in separate rows or blocks, economy would be 
gained and one watchman could do the work where three or four 
are now employed : picking would also be made easier. The 
Peshawar fruit agents would give greatly enhanced prices 
for blocks of single types. Irrigation should be sparingly given. 

Picking. — The bulk of the peach crop is picked without 
climbing the trees, for step ladders are unknown in Peshawar 
orchards and the flexible branches of the trees are gently pulled 
down towards the pickers. For fruits which cannot be reached 
from the ground, they nimbly climb the trees and as this operation 
is done barefoot, little harm results. Nevertheless step ladders 
would be useful. The fruits are picked when they show colour, 
but are very far from being ripe. It is chiefly on this account 
that good conditioned peaches are never seen in the markets. 

: . ; 2 , 
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Mm-ketiuf/. — The peaeh crops are sold in one of four ways, 
ri 2 ., (i) if the owner of an orchard is poor and he urgently 
requires money, he sells the estimated crop in January or Febru- 
'ary to a fruit agent. The priee received i.s in this case very 
poor : frequently not better than Rs. 100 to Rs. 120 per acre : 
(ii) the crop is sold when the fruits are approaching the period 
of ripeness. Rs. 200 to Rs. 300 per acre is the average price 
received at this time ; (iii) fi’uit agents purchase special varieties 
from selected trees for despatch to distant stations. Rs. 3 to 
Rs. 5 per maund are received by the growers for the selected 
fruits ; (iv) the fruit growers pick and market their own fruits 
in Peshawar. One maund of peaches per tree is considered a 
very good crop. About 13,500 ten-seer baskets of peaches are 
despatched from Peshawar from 15th July to loth September. 
Ordinary fruits are sent to Peshawar for disposal in large open 
flat baskets similar to those shown in Plate IX. Fruits to 
be sent to distant stations by rail are packed in small baskets 
which carry 10 seers and cost from anna, s three to annas four. 
The baskets ax'e conveyed to the city and to the railway station 
on a cart drasvn by two labourers. 

Paci'mgf. — Grading is practised in a loose fasliion. The best 
peaches are reserved for the 10-seer baskets; the seconds for 
topping the big flat baskets and the “ chipped ” fruit.s are heaped 
in separate baskets or sold on the spot to villagers, or to the 
hawkers who have stances during the fruit season at almost every 
half mile within ten miles of Peshawar. The chipped fruits are 
very inferior. 

The foliage of the orchard trees is slipped from the young 
shoots of the current season for packing. Bach picker, as he 
requires packing, runs his hands smartly down the shoots and 
leaves quite 80 per cent, of these as bare. The array of spindly 
leafless shoots presented in August gives the impression that the 
peach orchards have suffered heavily from a plague of voracious 
defoliating caterpillars. Peach foliage is undoubtedly suitable for 
local packing, but it is short-sighted policy to maim the fruiting 
trees, The lives of orchards are shortened by one-third by this 
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practice: (ii8ease.s are prevalent in consequence and the weakened 
■shoots cannot uphold their fruits. Every orehardist could easily 
grow a seed bed of peaches for the supply of foliage. 

Fruit Agents . — The men known as “ Fruit Agents ” are 
Peshawar fruit sellers. They have business connections with 
fruit dealers in Calcutta, Bombay, Lahore, Delhi and other large 
cities and towns. They send skilled men to pick the fruits and 
see the baskets on rail. Bills are submitted for all charges 
including the agent’s commission charge for 0-4-0 per basket 
despatched. Prepayment is insisted on ft’om unknown purchasers. 
Occasionally when peaches are plentiful and cheap, the Peshawar 
agents purchase and forward fruits to their distant agent friends 
to be sold on commission. The money realised, less the usual 
commission charge of annas four per basket, is remitted to the 
Peshawar agents. There appears to be the most perfect good 
faith amongst the fruit agents throughout India in their business 
transactions. 

Rmlway Troubles . — The fruit agents complain bitterly of the 
time they are forced to lose at the railway station when booking 
and forwarding. They and their clients frequently suffer los.s 
and disappointment by theft of the fruits in railway transit. 

Diseases and Insect Pest.5.— Peach insect pests and diseases 
have not yet been studied in the North-West Frontier Province. 
“ Guinmosis” is the most common disease. (Plate X.) The in- 
jury done in stripping leaves for packing is undoubtedly the chief 
cause of the unfortunate prevalence of this disease. The severe 
annual attacks of green fly are also due to the same deplorable 
practice. The weak defoliated shoots fall easy prey to sucking 
insects. Peshawar peach orchards would be remarkably free from 
disease and insect pests if they were properly treated. 



THE BAMBOO WATTLE SILO. 

(An Attempt to Coxstruct a Cheap Ixdigexous Silo. ) 

By BERNARD COVENTRY, 

Offg^ Inspector- General of Agriculture in India^ 

Histwy of Siloing. — The practice of preserving cattle food 
ti a green and succulent condition is of some antiquity, but it is 
■nly within the past 25 years that siloing, as now commonly 
mown, has been in vogue. The earlier silos used by people in 
Europe were simply pits or trenches dug in the ground. Later, 
hese were made of stone, brick, or concrete, and filled with green 
material, cut or uncut, to which pressure was applied, often not 
3 ss than 100 lbs. to the square foot. Siloing in stacks was also 
iractised for a time, The material, which in this case was uncut, 
/ould be gathered together in the shape of a stack : ropes or 
hains would be thrown over it to which heavy weights were 
ttached and the necessary compaction thus secured. Both these 
methods of pit and stack siloing were found to a great extent un- 
atisfactory in that either the cost of construction was too heav}?, 
T the loss by decomposition was too great, or from both these 
auses ; the quality of the silage, too, was not all that could be 
msired. It was not until 1876 and following j^ears when dairy- 
Lig became common in America and green food a necessity all 
he year round, that the attention of the more intelligent farmers 
?as applied to the production of a more suitable method of silo- 
“g* The great extent to which Indian-^orn or maize is grown 
a that country undoubtedly favoured the experiments, for it is 
low generally conceded that maize is the best silo plant in exist- 
ince, though as I shall show later, sorghum runs it very close 
md, in my belief, in point of yield per acre entirely beats it, 
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The Modern Silo . — The chief features of the modern silo are 
that it is narrow and deep instead of broad and shallow, so that 
pressure is secured from the material itself instead of vyeighting 
with stones and other heavy material. It is partially or entirely 
(mostly the latter) above ground. It is generally round rather 
than rectangular because in that shape it has relatively greater 
capacity, can usually be built more cheaply, and its form greatly 
facilitates the even settling of the silage. It is moreover con- 
structed in such a way as to prevent the ingress of air and mois- 
ture at the sides and bottom. The principle on which it acts is as 
follows. As soon as it is filled with green material cut or uncut 
(preferablj^ the former as it will settle more quickly and evenly), 
fermentation sets in and gases (chiefly carbonic acid) are formed 
which drive out the air until a point is reached when fermenta- 
tion or combustion ceases for want of air. The great depth of 
the silo is instrumental in blunging about this point of equilibrium, 
for the pressure of the material causes such compaction that the 
air is unable to penetrate. The sides of the silo should likewise 
be so constructed that air is unable to enter. If either of these 
features are defective and ingress of air is allowed, the equili- 
brium will be destroyed and combustion will again set in. It 
will thus be seen that good compaction and exclusion of air are 
essential conditions in the successful making of silage. Tempera- 
ture, too, has a considerable bearing on the quality, for the higher 
and quicker the temperature rises after the filling of the silo the 
sooner will the action of the fermenting organisms be arrested 
and the sweeter will be the silage. An excess of moisture on the 
other hand in the plant will often keep the temperature low or 
will rise but slowly, in which case the fermentation will not be 
checked soon enough and sour silage will result. The deeper a 
silo the better will be the quality of the silage, and it has been 
found in America that a depth of 40 feet has usually produced 
the best results. Such a height, however, adds greatly to cost 
of construction and of filling. The quality obtained at much 
lower depths, such as 25 and 30 feet, has been found satisfactory 
and it is not necessary to go beyond these limits in order to 



obtain good results, but anything below 20 feet is not 
recuimnended. 

Ea‘penmeidft in India . — The success which has attended the 
use of the round silo in America led the writer of this article to 
experiment with them in India. In 1900. one was constructed 
of brick at Dalsing Serai, Tirhoot, measuring 20 feet in height 
and 16 feet in diameter. Owing to its success and the great 
economy with which green fodder could be preserved, anotlier of 
the same dimensions was erected by Mr. Hay-Webb at tli*- 
Mooktapur Indigo Concern in Beliar with tlie same satisfactory 
results. When the Pusa Ifarm tvas built, silo.s were, in conse- 
quence of the success of those at Dalsing Serai and Mooktapui-. 
also put up at Pusa, but owing to defects due to faulty construc- 
tion the Pasa silos have not made the best quality silage. 

llie Wattle Silo. — x\.s the demand for silage was increasing 
with the orowth of the Pitsa milch lierd, it occurred to the 
writer to construct a silo having the proper shape and dimen- 
sions but constructed ofsucli materials that its cost could easily 
come within the means of zemindars and the more wealthy 
cultivators, but which might also he a cheaper ineair? of ^-tociiig 
fodder against years of scarcity for the Agricultural and .Military 
Departments, The material selected was. tlierefore. of the 
cheapest. It consisted of bamboo wattle covered over witli a 
plastering of mud and a light roof of thatch. The size is 24 feel 
high by 18 feet diameter. At intei'vals of 6 feet, window.'; 
3' X 2' are let into the wattle, the top window being cut into the 
roof and provided with a weather-roof. (Plate XI.) The eun- 
■struction was extremely simple. Bamboos were planted in the 
ground 3 or 4 feet apart in a circle 9 feet diameter, and split 
bamboos were wattled between these bamboos. (Plate XIL ) 
When the desired height was reached (in this case 24 feet). 4 
posts made by splitting two palmyra palm trees each into half, 
were planted G feet in tlie ground and lashed with rope oi- wire 
against the wattling at equal distances apart. This .stitfened tin* 
whole structure and prevented bulging or falling over. Tin- 
windows were next put in. Tliis is not an ea,sy matter when 
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dealing with wattle. Before the space for the window was cut, 
two frames of the size of each window, of 3" x L" board were 
first made ready. One of these frames was placed inside the 
silo, the other outside in such a way that they exactly coincided 
with each other. When in this position, they wei’e firmly bolted 
together with 4 or 6 screw bolts, the wattle being between the 
two frames. The next operation was simple ; with a hand saw 
the bamboo wattle that came within the frames was cut away 
and a firm well set window was the result. (Plate XIII.) In 
this way, the bottom and middle windows were inserted 6 feet 
apart. This distance, being about equal to the height of a man, 
is suitable when unloading the silo. In order to close the 
window a flap made of one inch board is provided. This fits 
into a groove made in the inner frame of the window, and is 
kept in position by a bamboo outside tied to an iron staple in the 
centre of the flap and twisted till it catches firmly against the 
window frame. (Plate XIV.) When the silo is filled, the flap will 
keep its place from the pressure inside. In order to prevent air 
getting in at the sides of the flap, the groove should be well 
puttied before the flap is put in. The top opening is made by 
cutting into the roof and fixing a weather-roof over it. It is 
necessary to have an opening above the height of the silo in 
order that it may become filled to the brim and that the full 
capacity of the silo may be utilised. The roof itself is of the 
simplest kind and is made with a light thatch. The structure 
having been completed, the \vhole is plastered with mud both 
inside and out and left to dry for a few days, after which it raav 
be filled. 

Gost of Gonstruction.~ThQ cost of construction is small, but 
will vary with circumstances. Thus a zemindar or cultivator to 
whom the materials are available for next to nothing could put up 
a silo such as I have described for from Rs. 50 to Rs. 100. For 
others, such as farms belonging to the Agricultural or Military 
Departments, it might cost from Rs. 150 to Rs. 200, according 
to the cost of labour and materials. The silo depicted in this 
article cost atPusa Rs. 166, of which exactly half was the cost of 
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material and the other half of the labour. The fact that it was 
being constructed experimentally and tlie labour paid for by the 
day, permits of the belief that with the knowledge of the details 
of construction acquired, it would cost very much less if given 
out on contract. 

Filling the Silo.~The filling of the silo may be done in two 
ways. The material may be chaffed and lifted with baskets by 
coolies as depicted in Plate XV, beginning with the lower window, 
or an elevator may be attached to the chaff-cutter and the material 
raised automatically into the silo as depicted in Plate XVI. 
It should, however, be observed that the elevator should be 
longer than that in the picture and be able to reach the top of 
the silo. As the chaff is delivered into the silo either by the 
elevator or the baskets, men should be inside in order to spread 
the chaff and enable it to settle evenly. The more uniform the 
packing throughout, the better will be the preservation of the 
silage. The material should fill the silo above the brim. In a 
few days it will sink some four or perhaps five feet, when it should 
be filled up again and the operation repeated until sinking has 
ceased. Rapidity of tilling does not, on tlie whole, appear to be 
important, but it is desirable that the material should be fresh. 
To cut maize or sorghum one day and place it into the silo the 
next is not to be recommended. It should be placed in the silo 
the same day it is cut. 

Crops for (Si’Zoiny.— In the opinion of the writer, the best 
crops for siloing are either maize or sorghum. Other crops, such 
as millets, lucerne, grasses, etc., will make good silage, but the 
outturn obtained from these per acre is so small that they could not 
be considered the most economical. On the other hand, 200 to 300 
maunds of maize and 400 to 600 maunds of sorghum can, without 
difficulty, be obtained per acre. In the case of well-manured 
fields, such as municipal lands, I have known very much higher 
yields being obtained. These heavy returns are not so easily 
obtainable with maize as with sorghum as it is a crop which has 
to be spaced in order to grow well ; no spacing, however, is 
necessary for sorghum. An advantage which maize has over 
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sorghum IS that it is m y nutritious if the cobs are allowed to eet 
to the imlk or dough stage, but it is doubtful whether tht Lta 
lom I S nutritiousness can compensate for the larcxe vipld 
acre which can be had with sorghum. 

described ih this 

thp "i- 1 ’ ! inasmuch as the contents will sink 

the actual net capacity is considerably less. If, however thp ^ 

IS refilled after sinking as recommended in this article 6 Tno 
cu 1 C ee may be taken as its greatest capacity. The weio-ht f 
a oub.0 foot of settled eilage varies with the depth of 2 ■, 
aod the part fro,„ which it is takea, but it utay be" takel « ftlt 
30 to 50 pounds, or say an average of 401bs per cubic foot 
contents of the silo would, therefore be 240 Oden 
mannds if filled to its greatest eapaeity. Prom ^ase flv 
should be easy to oaleulate the time such a silo would' feri '* 
given herd of Indian cattle for a o-iven time T pI- ^ ^ 

the daily allcnvance per head to be SMbs. of sLge it 
possible to feed with it 8,000 head of cattle for one div o 
44 he^ for si. months. This oalcnlation is made for full-tiv 
animals In a mixed herd of big and small, it may be Lt 
being able to feed twice that number. ^ 

- Advantage, of S*,,._The benefits from the siloinv of v, 
crops are many but the following may be especially mXi^S 1” 
(1) Ciops may be out in any weather, unlike the raakinw of b 
or harvesting of corn which requires fine weather. (2) 

can be stored and preservprl m i ^Bops 

thronghont the ye^r a d eve on^r'f'srs 10?“ 

Heiiabiesone to cut during tXXnln ' 

heavy returns per acre, such as sorghum and male aS 7^ 

avoid the expensive practice of having to feed lio-ht tv'’ f ^ 

such as lucerne, ffreen naU nf winter crops 

“c, green oats, etc., giving but a smnll , 4 

per acre, (4) The bamboo silo described in this Xie7. 

cheap considering its capacity and could well be mat 

e^y means of storing fodder for times of soaroity the 

0^0-; ““ p- tr:; 



iiprovenmUs . — -It may be necessary to warn readers that 
) depicted in this article is not expected to last like a brick 
den silo. What the life of the bamboo silo is, is a matter 
;)eriment. The simplest form has, in the first instance, 
)ustructed in order to asceidain the weak points. These 
sure to show themselves in the course of a year, when 
3 remedies may be applied. It must, however, be 
oered that where improvements have to be met out of 
outlajT', it is not always the most lasting thing which is 
3t desirable, although in the long run it may be the cheap- 
he writer has known of cases where the more permanent 
L’e was a disti»iet loss. Thus with the interest of the 
which was required for erecting a corrugated iron roof, 
found possible to put up a new tiled roof evei'y three 
though this was not actually necessary, for the latter witli 
expenditure in yearly repairs could be kept going for 
'ears. And so it maj^ be with silos. In a country like 
here the agriculturist has no capital and a destroying- 
cheapness in construction is essential. The writer, how- 
ticipates that it will probably be necessary to give the 
silo a brick foundation so as to prevent rotting at the 
This and other matters will be taken up in a future articde 
perienee has been gained. 




Silo being filled wjth Automatic Elevator. 




THE “PAIEI” MANGO. 


By AVILLIAM BURNS, b.sc. (Edix.), 

Economic Botanist^ Bombay. 

In the Bombay markets the inaugo most in demand is the 
Alphonse. This is a fairly well-known variety and has been 
distributed to most quai-ters of India, to the West Indies, to 
America and to Australia. Next to this famous variety, a inuch 
less known variety called the PcwVf, has a large production and 
sale. Fig. 1 shows the typical Alphonse fruit, the left .shoulder 
is high, the right low, and the beak is almost absent. In con- 
trast to this Fig. 2 shows a typical Pairi fruit. Both shouldej-s 
fall about equally, and the beak is very marked. The shapes of 
both varieties are fairly constant and it is impossible to confound 
the two, once one has seen them side by side. The Pairi fruit 
when fully ripe has an external colour, varying from red on the 
shoulder to yellow at the beak. The Hesh of this mango is of a 
brownish orange colour with very little fibre. The stone occu- 
pies perhaps one-third of the volume of the fruit. The taste i.s 
delicious, and slightly more piquant than that of the Alphonse 
Some judge the taste inferior to that of Alphonse, but per- 
sonally I prefer the slightly acid Pairi to the heavier and more 
luscious Alphonse. Woodrow gives the following weight and 
.size of a typical fruit— weight 8 ozs., size 4 x 3 x 3 inches. 
One which I measured and weighed myself was as follows • 
weight 360 grammes, size 1 0-5 x 8-5 x 7 centimeters. It is there- 
fore a moderate sized mango. There are several varieties 
with bigger and many with smaller fruits. The Pam mango 
has one defect. It does not keep well. W'hereas Alphonse 
may be kept up to two months even, if properly stored ; 
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ciiri, with the utraost pi’eeautions, will hardly last 8 days, 
lis character and its different flavour make it a cheaper mango 
an the Alphonse. In the Crawford Market, Bombay, -when 
Iphonse mangoes are fetching retail round about Rs. 2 a dozen, 
tiri mangoes usually fetch only Re. 1-8 a dozen at the outside, 
leir wholesale prices are similarly graded. I have been informed 
it in the season Alphonse will sell wholesale for Rs. 10 to Rs. 15 
100, while Pairi will fetch only Rs. 8 to Rs. 10 per 100. 
e leaf of the Pairi mango is very tj^pical of the variety. It 
long, tapering, pale green, with a strongly marked white 
irib. Such a leaf is shown in Fig. 5. (The scale iii the figure 
divided into centimeters.) The Pairi mango tree has a most 
orous spreading habit of growth and this is well shown in 
4 where a tree of about twenty years of age is shown. This 
racter of the Pairi makes it an excellent trunk piece for a 
iposite grafted mango, giving a vigorous stem. 

One or two sub-varieties of the Pairi mango are knowm, 

. Moti Pairi (Fig. 3), which is a larger kind, one specimen of 
fruit which I examined weighed 527 grammes and measured 
c 9'5 X 8 centimeters. Another sub-variety is the Kagdi 
ri (Kagdi-papery) so called on account of its thin and 
ling skin. The fruit is said to have firmer flesh and to be 
3 rior in flavour to the ordinary Pain. 

As regards the source and history of the Pairi mango little 
lown, but it is clear that it is of Bombay origin and has been 
3 cultivated in other parts of India. Maries, in Watt’s 
\ionary of Economic Products, Vol. V, pp. 146-157, has one 
)tful reference to Pairi which is worded as follows : — “ I 
lid advise planting seedling mangoes where grafts are diffi- 
to obtain taking for the seed only such sorts as Afooz 
r^, Eishenbogh, Durbhangah, Bombay, Fuzlee and good 
is.” In the portfolio of paintings of mangoes in the her- 
im of the Calcutta Botanic Gardens I found no painting 
iled Pairi. Firminger in the year 1874 or the more recent 
on oi Manual of Gardening for Bengal and U'pioer 
a does not mention the Pairi, Two old Indian gardening 
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books, Speede’s The Indian Handbook of Gardening (Calcutta, 
1842), and Pogson’s Indian Gardening in Bengal, T'pfev 
Provinces, and the Hill Stations of India (Calcutta, 1875), 
make no mention of Pairi. These facts would seem to show 
it was for long unknown in Upper India. 

On the other hand in a Resolution of the Bombay Govern- 
ment, Revenue Department, made in 1885, the following entry’' 
is made against Thana, “ Afus and Pyre mangoes are largely’’ 
grown in this District especially in Salsette.” Cooke, in his Flora, 
of the Bombay Presidency, [903, Vol. I, p. 214, has a long note 
on the Pairi mango, mentioning its botanical and commercial 
characters. Gupte and Raje, in their Marathi book, Krishi 
Karma, 1901, p. 680, mention the Pairi mango and state that its 
name is a corruption of the Portuguese name Pereira. This is not 
impossible seeing that the Portuguese Alphonse has become 
corrupted into Apoos, Afoos, and Hapoos. In Woodrow’s 
Gardening in India, 1894, pp. 253 — 260, Pairi is mentioned as 
one of the celebrated mango trees occurring in the following 
districts Poona, Kolaba and Surat. 

All this would seem to show that it is a mango evolved 
probably by some Goanese horticulturist, but that it has somehow 
not spread over India or come to the knowledge of gardeners out- 
side the Bombay Presidency to the extent that Alphonse has. 



WHEN SHOULD MANUEE BE APPLIED IN INDIAN 


By J. WALTER LEATHER, pIi.d., f.i.c., 

Imperial Agriculhiral Ckemut. 

Two principles are acted on in the applicatioii of manure : 
the one being the most advantageous season to put it on the 
land, the other the most suitable crop to give it to. It is in 
relation to the former that the following suggestions apply. 

Fertilisers, whether soluble in water before being put into 
:he soil or not, must all become soluble before the_y are of service 
•,o the plant. Some, such as the “bulky” manures, farmyard 
nanure, compost, refuse, indigo*seeth. and such like are in part 
oluble at first, and become more so as decomposition sets in : 
il-cakes are similarly placed. Others, such as Indian saltpetre, 
hili nitre, or sulphate of ammonia are entirely soluble in water. 
Superphosphate of lime is soluble in so far as its most important 
mstituent, calcium hydrogen phosphate, “ soluble phosphate ” is 
mcerned. The finely ground rock phosphates, basic slag oi' 
3ne-meai are so nearly insoluble in water that they are classed 
1 “ insoluble ” though it is well known to the agriculturist that 
ley must be so far soluble that they can serve the plant ; other- 
ise they could not play the part they do. 

But since such materials must be soluble in order to be 
eful, it is evident that the amount of water in the soil and the 
infaU must have an important relationship to the employment 
such materials. This factor has been recognised in Europe, 
t our Indian agricultural literature is without) serious reference 
it. ; 

The problem is this. If sve have a certain manure to put on 
j land, does it matter when it is applied, or must we select a 
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particular month of the 5'ear or a particular season for the 
purpose? This largely depends on svhethei’ the material is 
“soluble” or not, because if it is soluble, heavy raininay wash 
it away from the region in which the plant- root development is 
taking place. For example, Aikman in his “ Parni5?'ard Manure ” 
{page 43), says : — “As to the depth to which it is advisable to 
plough the manure in, it may be here noticed that it should not 
be too deep, so as to permit of the access of sufficient moisture to 
ensure proper fermentation, and to prevent rapid washing down 
of nitrates to the drains.” And again in his “ Manures and 
Manuring ” (page 479), he says ; “ Nitrate of soda should never he 
applied before the plant is ready to utilise it” and “the use of 
such a fertiliser in a damp season is less likely to be economical 
than in a dry one.” Such general principles are well known ; 
the sentences quoted were naturally written for British farmers ; 
they ai’e simply an expression of the necessity for considering 
the current water supply as well as the nature of the fertiliser. 

In India then it is important to apply these principles also. 
Since the fertiliser has to be brought into the soil at such a 
depth that it may be at the service of the plant, and yet be not 
washed away by drainage, consideration of the rainfall is the key 
to a right solution of the question. We may state it thus : — 
what rainfall do we require (if any) to wash our manure, or the 
soluble part of it, into the stratum of soil in which the plant is 
feeding, and what probability is there of it being carried too far 
down into the sub-soil ? 

In Europe the question is answered briefly thus : — bulky 
manures and oil-cakes should usually be ploughed into the land 
before the crop is sown, though some people put farmyard 
manure on the surface after the crop has germinated {i.e., it is 
not ploughed in at all). Similarly the “insoluble” fertilisers 
such as basic slag or superphosphate are ploughed into the soil 
before sowing ; but the very soluble materials like the saltpetre 
or sulphate of ammonia are more comrnotily broadcasted on the 
land after the crop has germinated ; indeed when a crop is 
sown in the autumn such materials are not put on, the land until 
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the spring time because during the winter, plant growth is very 
slow and fertilisers are nioi-e useful in the spring time when 
growth is rapid. 

This practice is based on the general rainfall. Broadly 
speaking this is distributed uniformly over the whole year ; each, 
month receives its quota, rarely le.ss than I inch, generally 
more. One inch of rainfall if it falls mostty within a few days in 
Europe is ample to wash a soluble manure well into the soil. It 
is probable that drainage would occur, but the fertiliser is not 
necessarily carried into the drains. When rain falls, for the most 
part it merely displaces water already in the soil (assuming no 
drought to have occurred) and some of the fatter water finds its 
way into the drains. Even 2 inches of rain, falling within a 
few days, would not itself pass further than 1 2 inches deep, and 
in most cases it would reach a less depth than this. Hence it 
follows that in Britain it is quite safe to apply soluble manures, 
and even firm manure as a “top-dressing.” Whether it would be 
equally good practice to pub the former into the soil before sowing 
is another matter. Other considerations play a part. Not 
merely do we desire to prevent such materials from passing away 
in drainage water ; we must recollect that they may be lost to the 
plant in other ways, such as by bacterial changes. The latter 
simply make it generally desirable to present soluble manures to 
the plant as nearly as possible when the plant can use them. 

It becomes then a question to consider in how far our Indian 
rainfall will indicate the most suitable mode of applying 
fertilisers. It will be most convenient to take the case of saltpetre 
first, because it is entirely soluble to start with, and will be caiTied 
with any water that happens to be present. Considering the two 
great divisions of crops, rahi and kharif, it is generally a.ssuraed 
that if saltpetre were used for the kharif it would be washed away 
before the crop could use it. Of the 2 MSsibility of this happening 
there can be little doubt. For the sake of example I will con- 
sider the part of India where I reside— Behar. On the average 
between 5 and 10 inches fall in June mostly in the latter part, in 
July the mean fall is between 10 and 15 inches. Now at the 
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close of the hot weather, and assuming the land to have been 
already ploughed a single fall of 5 inches would be all taken up 
by the soil and would distribute itself largely in the first and 
second or first to third feet. Under such circumstances it would 
be a mistake to put saltpetre on the land before the first rain. 
But the general practice is to cultivate the land during the first 
break succeeding the first fall of rain when the soil is nicely’ 
moist without being too wet and seed is sown on this. Supposing 
then that saltpetre were used at this time and 5 inches of rain 
fell some time in the next fortnight, it would be sufficient to 
displace the whole of the water in the first foot, and since this 
displacement is not perfect, some of it would find its way, may 
be, into the second foot. In this case also the fertiliser would 
be carried beyond the stratum in which the young plant wanted 
it, unless, indeed, the latter had developed unusually fast. On the 
whole, it would be an unsafe practice to sow saltpetre with the 
seed. But supposing the crop is allowed to grow, say, 6 or 
8 inches high and the saltpetre is then put on, it is improb- 
able that it would be carried beyond the stratum in which we 
require it. The root development will have extended beyond the 
first foot, the crop transpires at this stage probably 2 to 5 lbs. 
of water per sq. foot per day (-4" to I'O"), and unless the fall of 
rain succeeding the application of saltpetre were unusually heavy, 
such as 10" on one day, or say even during three succeeding days, 
the fertiliser would be where the plant required it. I have 
assumed rather extremes throughout in order to show what both 
the possibilities as also the probabilities of the case are. Nor 
have I instanced the use of saltpetre as a top-dressing for a 
young crop in July in order to recommeyicl it ; it is probably 
more suitable for another season, but there would be no risk of 
the manure being washed away out of the area of the root range. 
So far as I can tell from my soil moisture records at present, 
“ top-dressing ” with saltpetre in Behar in July would be successful 
in most years. 

We may also consider the case of Cawnpore. This soil 
holds probably about as much water as t.ViA a — mi 
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following is a statement showing the fortnightly rainfall in 
the second half of June and the month of July for the last nine 
years ; and an inspection of it indicates what the probabilities 
are of a soluble fertiliser like saltpetre being carried by heavy 
rain out of the reach of a young crop. In two years, 1904 and 
1899, this risk would have been serious; but in the remaining 
eight years such a manure might have been safely used as a 
top-dressing. 


Cawnpore. 

, 

June 

15th toJOtlu 

July 

1st to 15th. 

16th to 3 1st. 

1906 

6‘55 

§•76 

2*21 

1905 


5*6*2 

2-52 

1904 

3’-77 

5*67 

n-!3 

1903 

1-72 


0*77 

1902 


2-45 

4*57 

1901 


4 *(>6 

2119 

1900 i 

1-16 

2*67 

2*50 

1899 ... 

S-ifO 

4*85 

Urm 

1898 

2*09 

3*85 

5-67 

1897 

1*20 

im 

5*02 


We may turn to another example, namely, Behra Bun, 
There the soil is generally stony, and although there are some 
areas of stiff land, the greater part would certainly not hold, 
per cubic foot, nearly so much water as the Behar soil ; most of 
it would not hold more than half as much. Consequently any 
particular rainfall would displace water to a much greater depth 
than in Behar, and soluble fertilisers would pass correspondingly 
deeper. Add to this the fact that the rainfall is considerably 
heavier, and it becomes clear that in most years such fertilisers 
could not there be employed profitably to a rains crop. 

We may next turn to the rabi season as exemplifying a 
rainfall characteristically different from the kharif. There is 
a general belief that such soluble fertilisers as saltpetre may be 
most economically applied to the cold weather crops. Such a 
belief is possibly sound. The average rainfall over nearly the 
whole of India from October to April is only a few inches and 
is generally insufficient to cause drainage ; part of Eastern 
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Bengal and Burma forming perhaps the only exception. Con- 
sequently the risk of loss of such soluble plant food from this 
cause is nominal. 

The question then follows whether the fertilisers should be 
ploughed into the land before sowing the crop or be put on as a 
“ top-dressing. ” Taking Behar again as an example, the monsoon 
proper is e.^peeted to continue well into September and drainage 
does not usually cease until the end of that month. During 
October anything from 2 to 5 inches may be expected falling on 
an average of 2 to 5 days, that is, it is commonly fairly good 
rain. November and December are usually rainless. It follows, 
therefore, that if manures are to be used at all, they must be 
applied in October, and it seems clear that the proper course to 
pursue would be to plough them in with the last ploughing before 
the seed is sown. Top-dressing would in most years be useless, 
for the manure would remain on the surface, or at least diflfuse 
into the soil only slowly. 

Turning to Dehra Dun again the circumstances are different. 
October has its showers usually like October in Behar, but the 
temperature is so much lower during November and December 
that crops are held back and they mature fully a month later 
than in Behar. In addition to this there is nearly always some 
rain at the end of December or in January and fertilisers which 
had been put on the growing crop immediately pi'i or to these 
rains would be sufficiently well washed into the soil to enable 
them to play the part they do in Britain. Thus, top-dressing for 
the rahi crop in Dehra Dun would generally be successful. 

Another suitable example is the black cotton soil area in the 
Berars, taking Akola as a specific point. The land is “ black 
cotton ” soil and this will usually hold a fairly large maximum, 
amount of water. The rainfall of this part is only small, viz., 
about 30 inches ; and this is distributed very uniformly over 
June, July, August and September ; usually less than one inch 
falls in any of the other eight months of the year. Clearly then 
we may say it is useless to put a soluble manure on the land as a 
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would be necessary to plough it ill before .sowing. For the 
“ rain.s ” crops it is probable that it would be uinsafe to put it on 
the land before sowing. It is true that when rain eome.s at the 
end of the hot weather the land will be .so dry that the five or si.v 
inches of rain will be absorbed rao.stl_y by the upper foot of soil, 
but black cotton soil cracks so much that some portion of any 
heavy rain runs directlj^ into the subsoil, and whilst an exagger- 
ated idea exists regarding manures being washed away by rain, 
still in the case under consideration there would be a risk of some 
loss. On the other hand, if a soluble manure were scattered on 
the land after the crop had grown six inches or so high, the 
current rainfall of July should wash it into the soil; the hot 
weather cracks will be closed up by this time, and the usual rain- 
fall would not be sufficient to cainy the fertiliser out of the area 
in which the root development is taking place. Even a fall of 
two inches of rain at one time would do no harm in this respect, 
though one of four inches in one day might do so. 

On the other hand, the same assurance could not be given 
for the neighbourhood of Nagpur where the soil is also “ Regur.” 
Appended are the rainfall data for the latter half of June 
and the month of July, and judging from this it seems likely 
that in six out of the nine years top-dressed .saltpetre wmuld 
have been largely lost to the crop. 



June 

JuU’' 

Y ear, 




15 th to 30th. 

. ■ 

1st to 15th. 

I6th to 3ist 

1906 

17*37 

4‘79 

9*85 

1905 

5*1 

6*3 

9*79 

3'9l) 

2*50 

19M ... 

9*67 

17*62 

2*28 

1903 ... 

1902 ... 

5-62 

0*10 

7*2r>. 

8*36 

1901 ... ... 

4-84 

1*04 

6* 9*2 

1900 .. 

•2*74 

7-61 

7*84 

1*56 

1399 ... 

4*00 

1-68 

6*54 

1898 ... 

3*00 

12*99 


So far then as these very soluble fertilisers are concerned, it is 
purely a question of probable rainfall together with a consideration 
of the maximuto amount of water the particular soil will hold. 
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I have been asked two questions in relation to possible loss 
of soluble fertilisers. The first is, supposing after top-dressing 
with say saltpetre, a heavy fall of rain commences, such as '2" in 
the first hour, would any of the fertilisers be washed off the 
land ? It is easy to show that it would not. We may take the 
following figures by way of illustration. Assume that the top- 
dressing has consisted of 500lbs. of saltpetre per acre ; this is a 
much' larger amount than one could usually afford to put on for 
a crop, but an extreme figure is purposely taken. Previous to 
this rainfall it is to be assumed that no rain has fallen for at 
least some days; otherwise the “top-dressing” would hardly 
have been put on. Since a young crop transpires very large 
amounts of water, it is clear that the surface soil cannot be 
saturated ; hence it is equally certain that the first rain will soak 
into the land ; it will be sufldcient to assume that the first ’2" is 
thus absorbed before any water commences to run off by surface 
drainage. Now 500lbs. per aci’e is equal to ‘18 oz. per sq. ft. ; 
•2" of water = 16 oz. per sq. ft., and since the 18 oz. of saltpetre 
would readily dissolve in f oz. of water, it is clear that the first 
•2" of rain ( 16 oz. per sq. ft. ) is far more than is required to 
dissolve up the fertiliser ; this water is indeed sufficient to carry 
the solution at least ^ below the surface. If it is further recog- 
nised that there must be a downward movement of water taking 
place in the surface soil throughout the duration of the rainfall 
we are considering, it is clear that the nitrate having once entered 
the soil, it is perfectly protected from removal in any of the rain 
which may subsequently run off* the field. 

The second question which my friend put is in relation to 
“ diffusion.” I am not sure that the general reader of this jour- 
nal will understand what this process is, but he may readily 
make an experiment \vhich will demonstrate it to himself. Take 
a small teaspoonful of sugar in a glass tumbler and add ten 
tea spoonfuls of water. If the sugar and water are stirred 
together, the former will gradually disappear and dissolve 
in the wmter. We shall then have a solution of sugar. Now 

pour on to the top of this .sobif.inr) — 
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the tumbler is nearly full. The water must be poured down the 
side of the tumbler very slowly and carefully so that it does not 
mix with the sugar solution any more than can be avoided. Now 
place the tumbler on a shelf where it wmn’t be disturbed. At 
&’st the sugar solution will appear quite distinct from the winter 
above it, but gradually in a few days it tvill be seen that the one 
liquid merges into the other and that the w'ater in the upper 
part of the tumbler will become sw’eet. Thus the sugar has 
passed without any shaking or stirring from the one water into 
the other. This process is called “ diffusion” and it occurs wdien- 
ever a solution of a substance is brought into contact with some 
more of the same solvent. 

Now the question which was put to me in relation to the 
possible removal of soluble manure, was this. Assume that the 
saltpetre is ploughed into the land before sowing, and that subse- 
quently moderate though not excessive rain occurs, sufficient to 
carry the salt from the top 4 " of ploughed soil more or less into 
the first 12". We would now have a solution of saltpetre in the 
first foot, but in the second and succeeding feet we should have 
either less or no saltpetee (there would p>robably be .some 
saltpetre in the subsoil independently of that ploughed in). 
Diffusion would now naturally set in, and occasion some of the 
saltpetre to pass into the subsoil. My friend’s question then is, 
would this process of diffusion be likely to occasion the i-emoval 
of so much of the saltpetre from the surface soil to the subsoil 
and hence from the area in which the growing plant is developing 
as to seriously rob it ? The information on the subject of diffusion 
of salts in soils is very limited, but it is a very much slower process 
than in plain liquids and I shall be safe in saying that not one- 
tenth part of the saltpetre could be thus lost to the plant. 

Passing from these very soluble fertilisers to the in- 
soluble ones such as finely ground bone, mineral phosphate, basic 
slag, it is clear that since they are so little soluble in water, 
they cannot be washed into the soil like sulphate of ammonia or 
saltpetre by heavy rainfall. The chief point to bear in mind in 
their use is that they should be as intimately mixed into the 
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soil as possible. Accordingly it is an advantage to broadcast 
these fertilisers on the land at the commencement of tillage 
operations and give them every chance, by the repeated plough- 
ings and cultivations that precede sowing, of beoozning thoroughly 
incorporated into the soil. 

Superphosphate, in so far as it is atfected by rainfall, stands 
on much the same footing as insoluble fertilisers. Its chief 
constituents, the soluble phosphate of lime, is, as a matter of fact, 
perfectly soluble in water, but no sooner does a solution of this 
substance come in contact with the lime and ii’on in the soil, 
than it is rendered again insoluble and it is caught, so to speah, 
by the soil. Were it not for one factor it would be best to deal 
with it like the bone meal or basic slag, and bring it into as 
perfect intermixture with the soil by tillage operations as 
possible. But it is expensive, especially in India at present, and 
on this account a distinct advantage would lie in “ drilling ” it 
into the land immediately in front of the seed. It would then be 
carried by rain into just those parts of the soil where the young 
plant develops. Of course in many parts of India seed is not 
drilled but only broadcasted, and in such parts superphosphate 
also cannot be drilled. 

The third great class of fertilisers are the bulky manures. 
There can be no object in making suggestions to practical men 
about the application of these. It is known from experience that 
they must be mixed into the surface soil some little time before 
sowing the seed where they become gradually changed into 
substances which the plant can assimilate. It may be of interest 
to some readers of this Journal to know that one part of such 
fertilisers is changed into the very soluble nitrate which we dealt 
with previously, and this can of course be carried away by 
drainage water. On the other hand, this nitrate is formed 
gradually and hence if a heavy rainfall occurs shortly after plough- 
ing-in farm manure or a green crop, only that part of the nitrate 
which has already formed can be removed ; a further part will 
be formed later on as the season progresses and some no inconsid- 
erable part is reserved in the soil for fnt-.nrA troa™ 
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Imperial Cotton Specialist 
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IL — The Spf/hal .Difficulties MET wiTU. 

Mr. Mollison, Inspectoi'-General of Agriculture in India, 
wrote two valuable notes on the improvement of cotton, one 
in 1902 and the second in the year followinaf. To understand 

t/ . c? 

these properly it should be remembered that all ju-evious 
attempts to improve the standard of cotton in India had been 
framed with the idea that there was no possibility of permanent 
improvement of any indigenous variety and that success could 
only be looked for in the introduction of .some e.Kotie already 
possessing the characteristics required. A renewed study of 
the problem thus brought prominently into view two main 
features, firstly, that there was not full information on record 
regarding the agricultural characteristias and comparative 
values of indigenous varieties, and secondly, that unsucceissful 
efforts have been made for many years to induce the Indian 
cultivator to grow exotics in order that finer lint would be 
produced. 

In 1902 and succeeding years samples of indigenous cotton 
seeds bearing different vernacular names were obtained from all 
the provinces of India for .sowing at Poona and other centres, and 
this collection in time formed a complete representation of the 
many types of cotton grown iu' the country. 
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A classification of these was attempted by the present 
Cotton Specialist. This was accepted as a handbook suited to 
the requirements of field-workers by most of the provinces of 
India, especially as it essayed no violent departui’e from any of 
the usually accepted methods of ‘ classification, its only novel 
feature being that it emphasised the necessity of subordinating 
botanical requirement to agricultural needs in the account of an 
Indian genus so highly domesticated that it is difficult to assert 
that any form exists in a truly wild condition in the country. 

Having obtained a clear idea of the botanical characteris- 
tics of the cotton plant in India, the next steps were to judge of 
their comparative values from an agricultural point of view by 
seeing them grow side by side under varying conditions of soil and 
climate, and to determine how far the characters of a variety 
change by moving it from one district to another. The study 
of these questions in their entirety is obviously one that can only 
be completed after many years’ observation, but by co-ordinating 
results obtained on the experimental farms throughout India, the 
following salient facts are more or less established ; — 

1. That long season cottons are quite unsuitable for early 
season cotton districts and vice versa, and that slight differences 
of climate cause large differences in the quality of cotton 
produced. 

2. That varieties characteristic of the black cotton soil fall 
away in some inherent quality if transferred to another class of soil. 

3. That exotic varieties thrive better in red or sandy soils 
and have thus only been introduced permanently with varying 
degrees of success, outside the regular .superior Indian cotton 
areas, e.y., Dharwar American, Bourbon in Coimbatore, North 
Gujarat and the Konkan ; Egyptian in Sind ; Upland Georgian 
in the Punjab and United Provinces. 

4. That inferior varieties are in many tracts ousting supe- 
rior chiefly on account of their greater hardiness and more certain 
yield of a large outturn of cotton, and that the so-called deteriora- 
tion of Indian cotton is realh due to this plus the fraudulent 
practice of middlemen. 
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5. Good varieties from the first, when isolated, are superior 
to the remaining members of the general mixture too often 
found growing in the fields, e.g., Mulvensis in the Central Pro- 
vinces and Khandesh and Karimgam in Madras. 

6. That, in rare cases, provided conditions are similar, 
a superior variety of the same type can be substituted with 
advantage, for instance, Broach cotton for Kunipta in the 
Dharwar District of Bombay. 

7. That cross fertilization inter se has in many eases un- 
doubtedly strengthened the stock, but the same method employed 
between different varieties has, up to the present, yielded nothing 
of permanent advantage. The reason for this can be gathered 
from the final paragraph. 

8. In conclusion, the cotton plant is so influenced by its 
environment that in some provinces, for instance, in Gujarat, 
varieties which appear to be absolutely the same in every way 
from a botanical point of view have, nevertheless, individual 
characteristics which allow them to be grown in perfection and 
with profit only in the tracts where they have become the actual 
children of the soil. 

As regards the chance of acclimatising exotics from which 
alone we can hope to produce cottons of sufficient merit to com- 
pete on equal grounds with that of America and Egypt, it is in- 
teresting to observe that Mr. Mollison’s surmise (which is given 
in the next sentence) was practically sound and still holds good 
after seven years’ fui'ther experience. He said : “ Certain exotic 
cottons can, I am sure, be much more successfully grown in the 
alluvial plains of Upper India with canal irrigation than in the 
black cotton soil areas in Madras, Bombay, Bei’ar and the 
Central Provinces ; and any real improvement of cotton in these 
black cotton soils can only be obtained by ivorkmg from within.” 

Eor many years past it has been considered that the problem 
of how to produce a high class long stapled cotton in India could 
be solved by the cultivation of one or other of the many foreign 
and naturalised varieties of Tree Cotton. In the time of the 
East India Company strenuous efforts were made in several parts 
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of the Madras and Bombay Presidencies to establish Eourhon 
as a crop. Many experiments were made, some showed distinct 
indications of success at first, but all were in the end disappointing 
and now the plant exists as a mixture in fields in the red soil 
of Coimbatore and adjoining districts, and sporadic plants oeenr in 
many gardens throughout India and Burma. There is still room 
to hope that, with more careful selections of locality and the 
more progressive methods of treatment and cultivation, this 
variety may yet be found profitable to grow. Trials with 
Brazilian, Rough Peruvian and a few others have failed oom- 
pletel}^ The chief objections to the introduction of a tree cotton 
as a field crop are its urgent water requirement during the early 
part of its life which, of course, necessitates irrigation over the 
greater part of India; the extreme likelihood of no crop being 
produced in the first year ; the risk of the very brittle branches 
being broken by the wind ; the increased danger from insect pests 
which are harboured and carried on from year to year; the 
imperfect opening of the boll— a condition usually associated with 
a damaged state of the cotton ; and last, but by no means least, 
a low outturn throughout (as compared with that of indigenous 
varieties) or a fairly high outturn in the first year followed by 
steadily decreasing yields in succeeding years. 

The greatest difficulty in the way of maintaining superior 
variety indefinitely, however, lies in the vicissitudes of the seasons. 
The greater part of the cotton tracts in India is certainly liable 
to recurring periods of famine. During these, the coarser types 
which are most resistent to drought, will usually yield something 
of a crop to the cultivators, while the finer may be hopelessly lost. 
In succeeding years the farmers, benefiting by a lesson gained 
through hard experience, carefully .sow their fields with seeds 
derived from the surviving varieties. They may earn less than, 
formerly from the produce of the cotton, but on the other hand, 
they are more certain of saving themselves from absolute loss. 
To give instances, the substitution of Jem for Bani and Vai'adi 
for Jetn in the Central Provinces, and ot Mathio fov Lalio in 

Kathiawmr, can be acfionntofi ■f/M’ 
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Taking, as we perforce must, the climates and soils of India 
as they are and assuming that the whole area suitable for 
indigenous cotton cultivation is almost wholly occupied and 
that exotic cottons (with rare exceptions) have failed to main- 
tain their footing in these, the outctime of a long grapple 
with difficulties leaves us, at the present moment, etpiipped 
with a slender amount of valuable experience which can be shortly 
summarised as follows : — In the indigenous cotton areas, as 
Mr. Mollison enunciated years ago, impmi'envint huM wine from 
ioitJvin. The results already arrived at in Bombay, ^ladras, and 
the Central Provinces teach us that much can be etfeeted in a 
short period by following up this line alone. In the Punjab, 
United Provinces, Bengal, and on the lighter soils and heavier 
rainfall tracts of Madras, Bombay, the Central Provinces and 
similar regions throughout India, much might still be done in the 
introduction of one or other form of Upland Georgian if the 
officers of the Department could only contrive to devote a small 
portion of their well filled time to the working out of the 
problem. 

III. — The Nature of Experimental Work in Pro(:re.ss. 

In the Bombay Presidency experiment.s have been conducted 
for several years past to test the suitability of the following- 
cottons in the various cotton areas ; Uplands, Carabodias, Buri, 
Tree cottons, indigenous cottons and hybrid cottons. 

After extended trials it has been definitely proved that 
cottons of the Upland American type only thrive in a certain 
tract of the Southern Maratha Country at the southern termi- 
nation of the Presidency. As the land at Dharwar was outside 
the most suitable tract, a piece of land has been obtained near 
the town of Gadag, and all serious work on the most promising 
Ameriean cottons was carried through there since last year. 
At Dharwar, when dry easterly winds blow in the month of 
December, the plants become badly affected with “red-leaf 
blight at Gadag, it is .satisfactory to learn that not even a trace 
of the disease was visible. The following comparative statement 
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shows the valuations of the special American cottons cultivated 


at Gadag : — 


1 

Register 

No. 

Name. * 

OiNNING” , I 

PERCENTAGE. j 

• 1 

Valuation in Rs. 
PER CANDY OP 784 LBS. 


Grown 

at 

Bharvvar, 

Grown 

at 

Gadag, 

Grown 

at 

Dharwar. 

Grown 

at 

Gadag. 

Remarks. 


New Boyd’s Proli- 


38*95 

Rs. 

Hs. 

257 

Ecpial to Dharwar 


fic {manured). 

New Boyd’s Proli- 


36*6 



American. 


. fic (unmaimred). 
New Allen’s Long 


38-49 


273 

Much superior in 


Staple (manured). 

New Allen’s Long 


37-28 



class and staple to 
Dharwar American. 

212E 

Staple (nnman- 
urecl). 

Old Boyd’s Proli- 

32*41 

36*84 

270 

259 

Dharwar— Much the 

209E 

fic. 

King’s Tm proved . . . 

33-14 

35*38 



same as No. 38E-BI, 
Gadag rather better 
than Dharwar Ame- 
rican. 

211E 

Allen’s Hybrid . . 

.33-10 

35*03 

.300 

270 

Dharwar — L on g, 

207E 

Truitt... 

32-90 

35-03 

nominal 

257 

silky staple, the best 
of the bunch, 
Gadag— -Staple much 
l)etterthan Dharwar 
American. 

Quite equal to Dhar- 

213E 

Tata’s Allen’s Hy- 

31*03 

33-06 



war American, Dis- 
appointing in staple 
and colour. 

38E-BI 

brid. 

New Orleans 

1 29*80 

32*56 

270 

259 

D h a r w a r — N' ice 


Dharwar American 


30*84 

240 

257 

staple and ^ood 
staple, but leafy. 


/.—The value of good saw-ginned Dharwar, the best class of this cotton free 
from any admixture, was worth fully Rs. 260 to Rs. 262, 

Note //.—The samples valued were not from selected plants, hut were of the general 
picking. 

Note ///.—Valuations received through the Imperial Cotton Specialist -attribute a higher 
relative value to the last mentioned cotton in the above list grown at Gadag by about Rs. 13. 

The appearance in the fields of all these Uplands shows 
conclusively that they are just as suited to the climate and soil 
as the long established Dharwar American, and it is to be hoped 
that the Agricultural Department will spare no pains to test 
them to the utmost on an extended field scale before finally 
arranging for an annnfil -j' 
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A form of Upland Georgian, received from Cochin China, 
and passing current under the name of Cambodia, has already 
given clear promise of a greater adaptability to varied conditions 
as it is immune from “ red-leaf blight ” even on the Dharwar 
farm, and its behaviour on a site selected in the more rainy and 
hilly western part of the Dharwar District goes far to show that 
it may succeed even there. This year it is contemplated to test 
it on tracts with a heavy rainfall to fully test its capability. At 
Poona, in the Deccan, under a rainfall of about 25 inches it has 
attained maximum growth with produce satisfaetoiy in quantity 
and quality. 

At present the following valuations have been obtained — see 
page 47. 

At Surat Mr. Main says that Cambodia has been found to 
be the only exotic annual which gives any promise of successfully 
competing with Broach Deshi in Southern Gujarat. 1 1 yields up to 
385 lbs. of seed cotton per acre with a ginning percentage of 40. 
At Dhulia in Khandesh, while the yield of Cambodia was only 
moderate, its cotton was valued nearly equal to that of N{iva.sari. 

Another cotton, very closely allied to this, introduced from 
Chutia Nagpur in Bengal, where it is known as Burif also 
yielded fairly good results, but it must be admitted that it is 
decidedly more pai’ticular in its requirements, of which a higher 
rainfall may rank as being the most called for. In the Central 
Provinces it has attained distinction in Bcmi cfrowinsf tracts 
where the rainfall of the last two years has proved sufficient for 
it, but in the Bombay Presidency it will certainly have to yield 
the premier position to Cambodia. At Dhulia in Khandesh and 
at Poona in the Deccan, its cotton has been valued as equal to 
Broach which is slightly inferior to that of Navasari. 

Tree Cottons . — Many forms of these have been grown in the 
Bombay Presidency for years and the final consensus of opinion 
seems to be that the only two at all likely to be profitable are 
Bourbon and Soft Peruvian. They are both quite hardy, more 
or less immune to insect and fungoid attacks, but share equally 
in the drawback of requiring irrigation to tide them over dry 




)Out Rs. 15. 
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periods. In the light sandy soils of northern t hijurat they yield 
a moderate crop in the first season ; over the greuter part of the 
Deccan in the black .soil country no return can be looked for 
until the second year. At the Gune.shkhind Botanical Garden 
near Poona, Bourbon does not yield any cotton in the first 
season. In three .succeeding years the yield was almut 100 lbs. 
per acre valued at Rs. 300 per candy of 784 lii.s., or ecpial to 
P, G. Navasari. This was from seed produced by aceliraatised 
Deccan plants. Plants grown from .seed obtained from northern 
Gujarat gave cotton which was valued at R,s. 25 per candy higher 
than P. Navasari cotton. In Ba.ssein on the coast north of 
Bombay, the following general eonelusion.s wei’e drawn : — The 
Bourbon gives a crop during the first X’ear ; it thrives best in 
black soil ; that cattle manured plots produce a larger outturn of 
.seed cotton than pruned and unmanured plants. So far the 
Bourbon is the only form which has been subjected to field tests 
by farmers, especially near Deesa, jind their ex])erience proves 
that the plant fails in outturn. Experiments are, however, still 
in progress to find out whether or no a more satisfactory re, suit 
can be obtained by more careful method,s of cultivation and 
pruning. All that can be said at pi’esent regarding the pros] >ects 
of tree cotton cultivation is that every endeavour to grow various 
kinds on a large scale has failed disastroasly. At the Nadiad 
Farm in Gujarat it was -found that the vegetable Bhencli 
{Hibiscus esculentus) grown in the Bourbon plots, covered the 
expenses of irrigation by the sale proceeds of its crop. At the 
Guneshkhind Botanical Garden near Poona, acclimatised soft 
Peruvian was considered to retain its native characteristics by 
competent judges who valued it at Rs 400 per candy or Rs. 100 
more than F. Navasari, 

Indigenous Cottons. — The possibility of improving these by 
selection has been kept plainly in view for some years, and some 
valuable experience has already been gained. In 1904, a specially 
good plant of Broach was observed and seed has been sown 
continuously since from this and its descendants. Last year 
an area of 7 acres was sown with this cotton. The vield varied 
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between 500 and 600 lbs. per acre with a ginning percentage 
of 32 '5, which is an advantage of ‘85 per cent, as compared 
with the result from an unselected sample. At Dharwar, 
selection has been going on during the same period from the local 
cotton. As the object aimed at was quality, this has been 
secured at the expense of the ginning percentage which has 
fallen from 25 to 23 ‘36 per cent. In Bombay one lesson learned 
is that within a variety the quality varies more or less inversely 
with quantity. The selected cotton was valued at Rs. 265 when 
ordinary Kumpta was valued at Rs. 248 ; at the same time 
cotton grown on Dharwar farm from Broach seed was valued at 
Rs. 270 to Rs. 275, with a ginning percentage of 30'62 to 32‘81, 
so that the policy of the Department of encouraging the exten- 
sion of cotton grown from imported Broach seed is economically 
sound. The fact that selected Broach grown at Dharwar in 5 
years dropped in percentage from 32'81 to 29-51 proves the 
necessity of frequent imports of fresh Broach seed to check the 
inevitable deterioration which accompanies attempts at each 
acclimatization. At Dohad, in the Panch Mahals, it was 
definitely ascertained that no cotton, which did not yield before 
the end of December, could be successfully cultivated on account 
of the damage liable to be done by’’ frost. Khandesh cotton 
yielded at the rate of 539 and 496 lbs. of seed cotton per acre, as 
the bulk of the produce was harvested before the frost came. 
Cambodia cotton, introduced from Cochin-China, also did fairly 
well. It yielded at the rate of 468 lbs. of seed cotton per acre 
before the frost occurred. It is unlikely that any other variety of 
cotton will succeed unless it is sown early in the year under 
irrigation. At Dhulia in Khandesh a prolonged study of the local 
forms has clearly established the fact that they consist of a 
mixture of at least six types and that some of these are better 
than others. The distribution of seed of the best type has already 
been commenced. 

In the Southern Maratha Country, where the staple of the 
Dharwar American cotton varies from f- to of an inch, work 
in .selection has been initifl.f.pf1 ^ 
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of the staple, but also to fix a green seeded type which bears 
longer cotton with a ginning percentage of 1 to 2 per cent, 
higher than that of the white seeded variety. 

Hybrid Cottons , — -In spite of long continued and laborious 
study little or no progres.s has been eftected in establishing 
stability in these and as a final resource the method of the unit 
system has been introduced. One general conclusion arrived at 
on the Surat Farm is that at least three of the hybrids are now 
equal to the best Navsari. Some crosses made between different 
kinds of Uplands at Gadag are yielding hopeful results. At 
Nadiad in northern Gujarat, some e.xcellent crosses have been 
evolved between Texas and Bourbon and also between Egyptian 
and Sea Island and Bourbon. The purpose of the crosses was 
to remove the objection to Bourbon that its bolls opened badly 
causing weakness in the fibre. All the crosses made proved 
superior in this i*espect and the subjoined statement shows that 
the results are so far encouraging, see page 51. 

At Dhulia hybridizing experiments have been conducted with 
the view of combining quality and outturn in the liical cottons. 

In the Central Provinces an experimental farm devoted main- 
ly to the investigation of problems relating to cotton and juar 
has been started at Akola in Berar. There it has already been 
demonstrated that tillage causes the land to absorb and retain 
all the rain that falls on it. The separation and selection of the 
different types of neglectum cotton which exist in Berar have 
been carefully conducted and the variety known as mcdvensis 
has proved superior so far both as regards quantity and 
quality. 

The most important fact, however, that has come to light 
during the course of these experiments is the suitability of a 
higher class cotton for the soil of Berar in Bani tracts, namely, 
Bwri, an acclimatized form of Upland Georgian in ChutiaNagpur. 
This has been valued at 50 per cent, more than any of the local 
cottons. The chief drawback to its cultivation is that it may 
suffer more from drought than the local Jccri, but still it may pay 
the cultivator to take the risk. Another step in advance which 
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has been taken by the Department is the establishment of eight 
seed farms in tracts where they are immediately under the eyes 
of the cultivators. Here varietie,s which have been appi'oved of 
in the experimental farms are produced in large areas and the 
seeds distributed to cultivators. At the end of year 1908-09, 
8,245 lbs. of Buri seed had been distributed in Berar, 1,714 lbs. 
in the Central ProYinoe.s and 1,000 lbs. in the Feudatory States. 
The lowest outturn on the farms was 300 lbs. of seed cotton per 
acre and the highest 1,080 lbs. It was not afieeted by wilt and 
the percentage of cotton to seed was as high as that of Jari. 
Its tolerance of a higher rainfall gives promise of .success even at 
Rajnandgaon and Raipur. The cultivation of Buri by farmers 
who buy and sow the seeds is fortunately not left altogether to 
their discretion because the trained agricultural assistants who 
are in charge of the seed farms in Berar also supervise the opera- 
tions proceeding in the districts. 

In his manurial experiments on cotton, Mr. Clouston still 
finds an advantage in the use of a nitrogenous fertilizer in a 
manurial dressing. As regards rotation, it seems that cotton and 
tur in the first year and juar in the second and cotton and jiiar in 
alternate years are easily first, thus confirming the value of the 
local practice. 

In the Akola Farm, owing to the abnormal character of the 
two seasons the farm has been in existence, some experiments so 
far have yielded negative results and others of a more obvious 
nature have confirmed facts, such as that as long as the number 
of cotton plants are not crowded, the larger the number the great- 
er the yield. On poor soil, the cultivator does not thin out the 
plants at all but allows all to come to maturity. In a favourable 
year and in good soil, however, the growth of the plots is 
greatly increased and fewer can be grown with advantage to the 
area. Trials are in progress to ascertain the most profitable 
spacing distance to adopt on heavily manured soil. 

Another series of trials laid down to ascertain the relative 
values of the outturns of different cottons have so far been dis- 
counted by adverse circumstances of which water logging was the 

% 
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chief. Under these unfavourable conditions, however, B%ri 
surpassed all but Berar jari. 

Samples of all these cottons were reported on by Khan 
Bahadur Bezonji, the Manager of the Empress Mills at Nagpur, 
as follows — ‘‘Verum and Malvensis are good types of jm-i. The 
staple is rather fine and long ^ox jari; they would be worth about 
Rs. 5 more for boya of 345 lbs. Rosea and Cuteliica are the 
useful types of jao'i, with fibre short and coarse. The Buri 
cotton is long in staple and better than Bani. The Upland 
Georgian may be considered equal to Bani.” 

The following is the statement of outturns as given by Mr. 
Clouston : — 


• 4 S 
. 0 

■a. 

*© 

Name of cotton variety. 

Outturn of 
seed cotton 
per acre in 
1907-08. 

Outturn of 
seed cotton 
per acre in 
1908-09. 

Percentage 
of lint. 

Value of Oub 
turn. 



lbs. 

lbs. 

lbs. 

Ks. As. P. 

1 

Malvensis 

: 240 

264 

32 00 

25 14 10 

0 

Verum 

i 182 

274 

32-65 

26 14 6 

3 ; 

Roseum .. ... ... 

• 258 

342 

38-04 

33 9 5 

i 

Roseum Cutchica ... ... i 

194 

317 

38-05 

HI 2 1 

5 

Berar Jari ... ... . 1 

255 

429 

381)0 

42 2 1 

6 

Upland Georgian ... ... I 

84 

370 

29*00 i 

39 13 1 

7 

Buri ... ... ... 1 

77 

426 

:-3-90 1 

53 4 1 

8 

Bani 

151 

246 

26*78 1 

28 8 10 


It has always been a moot point whether topping the 
young plants is really beneficial or not. The Akola trials so far 
demonstrate that the chief difference between topped and un- 
topped plants is that the latter throw out new branches and 
mature three weeks later than those allowed to grow naturally. 

The series of experiments designed with the idea of gauging 
the profits to be derived from the use of fertilizers as manures 
for cotton grown on black cotton soil has already shown 
a few indications of result, such as that highly soluble artificial 
fertilizers are not profitable when applied without a more bulky 
organic manure, that when applied along with so bulky a manure 
as cattle dung, however, both nitrate of .soda and nitrate of 
potash are likely to prove profitable manures ; that the nitrogen 
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of nitrate of soda appears better than the same quantity of the 
nitrate of potash; that 10 lbs, of nitrogen in either form along 
with 64 maunds of cattle dung is more profitable as a manure 
for cotton than 20 lbs. of either fertilizer with 32 maunds of 
cattle dung. Another series of trials which may probably bring 
out a profitable idea for the farmer is to determine the com- 
parative values of cattle dung and urine as manures for cotton, 
the urine being conserved by the dry earth system. Cotton and 
jimr are to be grown in rotation and the manure applied every 
year. Mr. Clouston is certain that bj’’ adopting the dry earth 
system of conserving the urine of his cattle a farmer can double 
his supply of manure. 

In the Madras Presidency, where well directed efforts have 
been persevered with for some years past, the Director has fur- 
nished a clear account of the work already accomplished and the 
following is the brief abstract of this. 

In the matter of cultivation, in the Ceded districts where 
the use of the drill is universal, the only improvement calling 
for attention is the introduction of heavy iron ploughs already 
extensively used in parts of Bellary. Already, in spite of the 
extreme backwardness and conservatism of the Kurnool ryots, 
seven orders have been received for these ploughs, and their use 
is certain to spread as the value of the implement becomes estab- 
lished. In Tinnevelly, about 1,000 acres of privately owned laud 
were sown with the drill, an entirely new introduction to this 
part of the Presidency. An inspection of the fields showed their 
superiority over broadcasted crops, as, the year being dry, the 
seeds were sown at an uniform depth and the soil moisture was 
conserved by frequent iiiterculture. It is also asserted that sow- 
ing can be done more quickly by the drill. The who have 
adopted the new method are fully satisfied as to its merits, and 
were more trained instructors available, the spread of the new 
system would probably be very rapid. The experiments in 
irrigating cotton at Hagari show that the yield of country cotton 
can be increased thereby in a dry season, but unfortunately not 
enough to cover the cost of laying out the land for irrigation and 
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payment of water rate. In ordinary seasons there would he - no 
advantage whatever. The ryots \}\io enjoy the facilities offered 
by the Kurnool canal are said never to use the water for cotton. 
All attempts to grow superior varieties of cotton with the help 
of irrigation have failed. 

In the northern parts of the Presidency, owing to the mix- 
ture of varieties, seed distribution on a large scale has not 
been possible. Certain information, however, has been received 
to the effect that the two varieties of white seeded cotton, 
Gadag and White Northerms, were adjudged to be superior 
in eveiy way to the Yerra-patti (brown lint) and Nallapatti 
(black seeded white lint) w'hich at present occur in the mixture 
known to the trade as Northerns. 

Forty-five acres of land have already been taken up for 
growing seed of pure white seeded Northerns and the seed will be 
distributed. Ultimately it is intended to expand the line of work 
with a view to raising the general type of cotton produced in 
the district and maintaining it on a higher level. 

In Tinnevelly, where the cultivators are inore intelligent 
and also where only two types of indigenous cotton are grown — 
Uppam and Karunganni — the problem is simple and the more so 
because several experts have declared that Karunganni is superior 
to Uppam. It appears to be at least as prolific as Uppam. 
Seed distribution has therefore been taken up on a large scale 
and last year sufficient for about 8,000 acres was sown. 
During this year seed was grown on 263 acres of ryot's land for 
distribution by the Department. It is to be hoped that' the 
proportion of Karunganni will increase in Tinnevelly cotton 
and hence give it an enhanced value. 

In their attempts to effect the improvement of cotton the 
officers of this Department have learned by experience that 
better results are likely to accrue from selection of their local 
varieties than from the introduction of varieties from foreign 
countries or from other provinces in India or even from other 
parts of their own Presidency. Trials in the dry tract of 
Bellary distinctly prove that in a bad year no variety yet dis- 
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covered will fare better than the local “Jowari.” One great 
objection to it is its low percentage of cotton to seed, this being 
only 25 , but selections made and partially tested already show 
over 30 per cent. A certain amount of attention is also being 
paid to the call from Indian mills for a longer staple cotton 
which will make the country independent of the American supply, 
and the study of Bourbon cotton, the only long stapled variety 
in the Presidencjy is being taken up. At pre.sent it loses its 
value because it comes into the market mixed with a short 
stapled cotton. 

A variety of G. kirsuiim, known as Cambodia, is now being 
extensively cultivated in the Tinnevelly district on land command- 
ed by wells. It is a risky crop to grow on dry lands, but it is 
expected that its introduction will prove a useful one. When 
the officers of the Department realise the possibilities inherent in 
this variety, they will make strenuous eftorts to test it thoroughly, 
as it is perhaps the most promising cotton of U]>laiid type ever 
introduced into India. 

In the Punjab, althougli its Agricultural Department is one 
of very recent organisation, a few important details on the subject 
of the cottons likely to be of use in the province have already 
been established. Many of the American cottons liave given 
very good results. Two varieties have already been selected to 
be tested on a field scale. The Buri variety from 'Bengal also 
promises well. The African varieties have been found to be too 
late in ripening to suit tlie requirements of the Punjab. 
Egyptian cottons fail when grown under local conditions and 
their chance of success seems very remote. Five varieties of 
indigenous cotton, fairly true to type, have been sown on large 
plots. Direct evidence has been found that cross-fertilization 
does take place in cottons. The tree cottons, as might be expect- 
ed, produced no crop of any value whatever. A collection of 
Punjab cottons was made and the plants grown for botanical 
purposes. It was found that praeticaily each of these was such 
a mixture of types that it was difficult to say which was the 
predominant one. 
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As is the usual experience all over India, the excessive rains 
in the cotton flowering season caused a larger number of the 
early flowers to fall off and consequently diminished the outturn 
considerably. ■ 

In the Administration Report of the Director of Agriculture 
for the United Provinces of Agra and Oudh, a meagre account only 
is given of the progress of cotton improvement in his province. 
It is to the effect that 360 maunds of American acclimatised 
cotton were sold mostly in the Aligarh district. The season of 
1 908 was unfavourable to all kinds of cotton and the yield was 
very poor. The Department purchased such cotton as was 
brought to it and arranged for ginning and disposal to spinners. 
'Che future of the crop still seems doubtful. If sown early 
enough, it grows well and yields heavily, but the problem of 
getting it to market unmixed with country cotton and in quanti- 
ties large enough to attract buyer’s is still unsolved. 

These provinces of course yield the class of cotton known 
in the trade as “ Bengals. ” There is little hope of ever improv- 
ing these to a sufficiently high standard and it is a matter of 
regret that the officers of the Department do not realise the 
necessity of supplanting them by some form of Upland cotton 
for which the climate seems quite suitable. 

In Bui’ina, where the Department has not enjoyed sufficient 
time as yet to accomplish any thing definite, the Director states 
that the general unsuitability of the Lower Burma soil and climate 
for cotton has again been indicated. Before attempting to in- 
troduce exotics in Upper Burma efforts are being directed towards 
a thorough examination of the varieties now grown with a view 
to ascertaining the possibilities of improvement by utilising the 
best of them. A variety found in the Northern Shan States has 
obtained a very favourable report from a Bombay firm and is 
now being tried at the Mandalay Agricultural Station. 

In Bengal, which lies practically altogether outside the 
great cotton tracts of India, an experiment with Buri, a variety 
of Upland Georgian acclimatised in Chutia Nagpur, has rather 
disappointed the oflicers of the Department, but further trials 
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With this, the Diskiki and the Bourbon will, I am certain show 
aera that cotton of good quality can be produced at a’nrofif 

' Hi -Bengal 

^ In Eastern Bengal and Assam we have a striking instance 
0 an abnormal variety of cotton growing under what we also 
consider abnormal conditions of climate. This cotton is ^rown 
only by the aboriginal hill tribes under a primitive system of 

agriculture, and it is so harsh in its nature that it is said to be 

used only m Europe as a substitute or adulterant of wool At 
tempts to grow other varieties of cotton fail uniformly on ac- 

Hil s IS taken as the best of the hill cottons and trials with its 
seeds will probably be made throughout the hill tracts of the 
province in general. 



FIELD EXPEEIMENTS. 


By A. C. DOBBS, b a. {Cantab.), 

Principal, Agricultural College, Sahour. 

A NUMBER of experimental farms have been established at 
one 'time or another in India, particularly in the more accessible 
parts of the country, where agriculture is already developed to a 
very high degree of eflScieney having regard to the economic con- 
ditions under which it is practised ; it is therefore reasonable to 
suppose that the more obvious improvements will shortly have been 
effected and the more obviously crude practices have died out, 
and that in future the margin of profit to be made by any depar- 
ture from local practice will tend continuously to decrease. In 
proportion to this decrease will be the increase of the importance 
of pursuing scientific method on experimental farms, in order to 
estimate, as rapidly, certainly, and accurately as possible, the 
relative advantages of diflerent practices. 

For the purpose of such estimates, field-experiments may be 
broadly divided into two classes, — those that necessitate the 
comparison of the yields of crops, and those that do not. The 
latter involve little but care and actuarial calculations, and are 
not complicated by incalculable factors that give any special 
difficulty ; whereas in the former, the whole range of physical 
and chemical differences of soil comes into play, and if the varia- 
tion in fertility due to these differences is at all considerable, the 
usual methods of tabulating and comparing the results of compara- 
tive experiments are of very little use. In fact, judging from 
attempts that have been made, at points so far apart as Lyallpur 
in the Punjab and at Sabour in Bengal, to test the fertility of 
fields to be used for experiments, there is reason to suppose that 
this variation in fertility, within a short distance, is so great in 
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some of the alluvial soils of India, as quite to obscure the results 
of comparative experiments, unless special precautions are taken 
to minimise and discount such variation. An account of these 
attempts, and of a system devised to discount the results, may 
therefore be of interest to workers in this field. 

The plots in both ca.ses were laid out so as to bo of the 
minimum breadth compatible with ease of cultivation and of the 
maximum convenient size, on the obvious principle (followed in 
laying out the classical experiments on wheat at Rothamsted), 
that, while small local variations in the fertility of the soil will 
be neutralised by one another to an extent proportional to the 
size of the plots, any large general variation is likely to be grad- 
ual and continuous, and that therefore the pirobable normal 
difference of fertility between two small equal adjoining plots will 
vary more or less directly as the distance between their centres — 
that is, as their breadth. 

At Lyallpur the plots were 220 yards long by 1 1 yard.s broad ; 
the fertility of the land was tested in 1907, previous to the laying 
out of the plots, by dividing a standing crop of a uniform variety 
of wheat into small squares and weighing the produce of each. 
The variation in fertility from side to side of the field in a direc- 
tion across the future plots was then plotted in a curve, as explained 
below and as shown in the diagram ( fig. I ). This result was 
roughly tested and confirmed in 1908, and shows the great influ- 
ence of the soil factor, which caused a variation in yield of about 
20 per cent., in plots in the same field, and an average variation of 
about 3 per cent., in 11 yards when adjoining plots are compared. 
The plots at Sabour have been laid out .similarly, but are of 
double the size, roughly 340 yards long by 15 yards wide ; they 
have been tested for one year only by the growth of rape, with 
the result shown in fig. 2. The testing will be continued for a 
year or two, as some of the land is known to have been highly 
manured in the past, but it is clear that here again the variation 
in the soil would, in the absence of sueb definite information 
as will be obtained by successive testing, completely obscure 
any thing but the most marked results of experiments. 
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How such variation is to be discounted is therefore , likely 
to be one of the most pressing problems before those who try 
comparative field experiments in India, for in few cases is the 
land available likely to be approximately uniform, and time can 
not be afforded to reduce it to uniformity, even if that were 
possible. 



Fig. I.—Cgrvk shewing Variation in Fertility op a Field at Lyallpur. 


Looking at the diagrams given above, some of the principles 
on which the solution must depend become clear, viz . : — 

1, Plots, the outturns of which are to be compared for 
scientific purposes, must be as long and as narrow as 
possible. 

2. The differences of fertility of the plots should be 
tested before starting the experiments and taken 
into account in subsequent comparisons. 
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And in view of common experience of the manner in which 
the fertility of the land varies from year to year, according to its 
previous and present treatment, we may safely add — 

3. The land should be tested again, every year, unless and 
until such tests may show that, owing to uniformity 
of treatment, progressive variation has ceased. 

The last of these may perhaps seem difficult to put into 
practice, because it means that plots must be selected, at 
representative points on the curve plotted in the first year, and 
again normally treated every year, to the exclusion of experiments 
on those plots ; but, until such testing has been satisfactorily 
finished, only plots that are alongside of one another can in any 
ease be used for comparison, with any likelihood of reliable 
results, and there seems no reason why the experimental area 
should not be so laid out that every other plot should be always 
normally treated, being used as a “ control ” both for the ex- 
perimental plot on each side of it and for the variation in fertility 
of the whole field under normal cropping. If this system 
increases the number of plots necessary to carry out a given 
number of experiments, it ensures, on tlie other hand, more 
immediate and reliable results than could be obtained by any 
reasonable amount of the duplication of experiments which is 
generally considered necessary to lessen the effect of the indeter- 
minable factors which such a system eliminates. 

An essential part of such a system is the “normal” treat- 
ment of the “ control” plots. It is on all counts desirable that 
the progressive variation of fertility of the field as a whole should 
be brought to an end, and normal conditions established, as soon 
as possible. This implies that the whole field should be so 
cropped as to be reduced, or worked up, to fair fertility, and kept 
there. The work done at Kothamsted has made unnecessary the 
repetition of academic experiments on a field scale, and enables 
us to work within the ordinary canons of good husbandry ; and 
there seems no reason why the area devoted to comparative ex- 
periments on a farm, should not be normally cropped with a 
standard rotation, compiled with regard to local practice, so as 
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to be both conservative and profitable. Each year of the rotation 
would be represented on the land by one block of plots, uniformly 
cropped except for the experimental treatment given to every 
alternate plot. Every experiment which affected the fertility of 
the soil could be tried on corresponding plots in each block every 
year ; other experiments as far as possible on different plots every 
year ; and any practice found unquestionably profitable could be 
substituted for the “ normal ” treatment on the “ control ” plots. 



Fio. 2.— Curve shewing Variation in Fertility or a Field at Sabouk. 


Such a course has the immense advantage of providing a 
practical ‘contror for every experiment, instead of its being 
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made, as is too often the case, on the basis of some ini practicable 
and unprofitable system sueli as the grow’tii of several cereal 
crops in succe.ssion on the same land.’*’' 

As a concrete example, the experiments carried out at 
Lyallpur will serve to illustrate a method of estimating the 
results of experiments planned on such a system as is here suggest- 
ed ; it is not an example to be followed because the experiments 
were complicated far more than was desirable, in order to te.st 
some manures, information regarding which was ui'gently requir- 
ed ; but it is perhaps all the more useful as an illustration. 

The fertility of the field was tested in 1907 and gave the 
curve of fertility, shown in fig. 1, and reproduced as the black 
line in fig. 3. The following method was u.sed to plot this 
curve: — Up and down lines are taken to represent divisions 
between equal narrow plots in the field; a cross line in the 
middle of the paper is taken as a base line, representing the 
average yield per acre of all the plots, and is numbered 100. 
Percentages above or below this are marked according to any 
convenient scale on the marginal lines 

The yield of each plot, calculated [ler cent, of the aver- 
age, is now marked by a line parallel to the base line across 
the plot, at that percentage.! Now if the width of the plots 
could be indefinitely decreased and their number similarly increas- 
ed, and if no abrupt difference of soil or treatment occur in 
crossing from anyone plot to the next, these lines would ultimate- 
ly merge into a continuous curve, showing the gradual variation 
of fertility of the field from .side to side in a direction at right 
angles to the plot boundaries. 

* The Rothamsted experiments have shown us both what to tlo and wiuit not to do in 
this respect ; they are, for the most part, incapable of direct, applica'ion, in practice, Isecaose 
the “control” provided is, purposely, a system which exhausts the land : an.i it is liardly too 
much to say that the value of nitrates has probably been considerably t*xa.ir; 4 erated, in Bog land, 
owing to the omission on the part of the public to take this fact into account. 

jj* The actual plots used for this purpose were not those shown here, but the curve 
shown having been plotted for this field from the original materials, not now available, the 
estimated yields of the new plots laid down in 1907 have been marked for purposes of 
illustration. In fig. 2, the actual percentage yields of the plots at Sabour are marked in blue 
and that figure will perhaps serve better as an illustration of how the curve is actually drawn. 
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This curve, as will be seen subsequently, is the key to the 
interpretation of the results obtained on the plots, and it is there- 
fore important to plot it carefully. But as, in practice, the 
width of the plots cannot be decreased beyond a certain limit, 
it is necessary to obtain the curve by estimation. 

The yield of each plot tested is therefore mai’ked, as stated, 
and the curve is sketched in, care being taken that it makes 
equal areas on opposite sides, with the line denoting the yield 
of each plot and the sides of the plot. 

This curve shows the variation in fertility of the field for 
wheat in 1907. The curve for another crop or another season 
might be entirely different, and there is no doubt that the 
preparation of a series of these curves, for the same field under 
different crops, and for several seasons, would throw a most 
interesting light on soil and crop problems, particularly if 
compared with charts of the meteorological conditions, and of 
the physical composition of the soil. 

But meanwhile, for the immediate purpose in view, it was 
necessary to assume that the curve was to some extent independ- 
ent of seasons, and to trust to the test plots for any evidence to 
the contrary. Normal cropping, under a rotation intended to 
be permanent, was therefore begun in 1907-08. It was desired to 
test five samples of wheat while at the same time re-testing the 
fertility of the land and trying the effects of nitrate of lime and 
of calcium cyanamide on wheat. Under the somewhat elaborate 
12 years’ rotation selected, plots 1, 2, 3, 4, 5, 6, 13, 14, 15, 16^ 19 
and 20 fell under wheat. 

It was decided to use these plots in the following manner : — 

(1) All the odd numbers to be control plots, sown with 
a standard sample of wheat, for comparison with the 
outturn of the five samples of wheat, sown in the 
alternate plots. 

(2) Plots 1, 5, 13, and 19 for re-testing the land. 

(3) Plots 3 and 15 for the manurial tests. 

(4) The even numbers for the five samples to b,e tested, 
one sample being sown in duplicate plots. 
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Plots 4 and 16 were given the same maiiurial applications 
as plots .3 and 15 respectively, so as to make a direct comparison 
between 3 and 4, and between 15 and 16 possible. When the 
results came to be interpreted, it became evident that several 
mistakes had been made in the planning of the experiments. 
Firstly, the rotation was too complicated, separating, as it did, 
the plots under wheat, and thus doing away with the advantage 
of having a control plot on each side of every experimental plot. 
Secondly, the manurial experiments should have been substituted 
for two of the sample tests instead of being superimposed on them. 
Thirdly, more plots should have been reserved for re-testing 
the fertility ; and in particular there should have been one 
at each extreme point of variation, whereas plot 15 received 
calcium ey anaraide, and therefore gave no cheek on any progres- 
sive variation in relative fertility at one of the least fertile points. 
As it happened, the results of plot 1 had to be rejected owing 


to the depredation of sparrows along the margin, and thus the 
actual yields of only three plots were left to check such variation. 
Fortunately the sample sown in plot 2 was tlie same as that 
sown in plot 20, these being the duplicate plots referred to above 
and so it was possible to estimate the probable yield that the 
standard sample could have given in plot 2 from the actual yields 
of plots 2,19, and 20, 

These mistakes and accidents make any interpretation of the 
results more difficult and ambiguous, but not impossible. To 
attempt an interpretation, a diagram is prepared as shewn in 
fig. 3. The 1907 curve is first transcribed. The yields of the 
test plots in 1908, i.e., of plots 5, 13 and 19, calculated as per cent, 
of their average yield, are now marked as shewn in blue. Plot 
No. 1 being out of court, the yield of the standard sample is 
■ estimated for plot 2 as suggested above, and marked with a 
dotted line in percentage of the same average. The curve of 
probable fertility for 1908 is now sketched in, the limiting condi- 
tions being 

, 1. That it should be as far as possible conformable to the 

' curve of 1907, 
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Fiq. 3.— Diagram to assist in- discounting tee FARtATiON of Fertility in interpreting 

THE Results of Experiments, 
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2. That it should cross the test plots so as to make on 
opposite sides, equal areas with the sides of each 
plot and the blue line representing its yield for 1908. 
This curve, shown in red in fig. 3, is dotted where it 
crosses plots other than the test plots. 

The actual yields in 1908 of all the other plots, calculated 
er cent, of the same average, are also shown in blue. 

The results now become relatively clear. To begin with plot 
, the yield would, but for the nitrate, presumably have 
sen where the dotted red curve crosses the plot, and the space 
jtween this and the blue line represents the percentage increase 
le to the nitrate — about 8 per cent, of the yield of the 
ot. 

In plot 4, the combined increase due to the sample of grain 
sted and to the manure is represented by the corresponding 
ace and is about 16 per cent, of the average yield of the test 
ots. 

The actual yield of the plot was 107 per cent, of this basal 
erage, and the gain due to the nitrate being presumably 8 
r cent, of the actual plot yield, or per cent, of the basal 
erage, 7|- per cent, of the 16 per cent, is left as px'obably due 
the difference of sample. 

As the yield of the plot, after deducting the 8|- per cent, 
e to nitrate, is 98|- per cent, of the basal average, the 7|- per 
it. due to the difference of sample may be taken as per cent, of 
3 yield of the plot after making allowance for the nitrate. 

These somewhat unsatisfactory and complicated calculations 
> necessitated by the superimposing of two experiments on the 
ne set of plots. 

Coming now to plot 6 — the result shows a difference of 
)Ut 2 per cent, in favour of the sample tested in that plot. 

In plot 14 a difference of about 32 per cent, in favour of the 
ndard sample, is accounted for chiefly by the fact that the 
aple tested was a broad-leaved durum wheat which is known 
require much more water than ordinary wheats, but which 
3 given the same amount as the rest. 
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On plot 15 the effect of the calcium eyanamide, which was 
applied late, appears to have been nil ; but, taking into consider- 
ation the depression of the 1908 curve at plot 5, which plot 
crosses a patch of “kalar” land at its centre, and in view of the 
fact that plot 15 crosses a similar patch near its centre, it is 
doubtful whether part of the lowness of yield of plot 14 was not 
due to an increase of “kalar” salts, such as has apparently taken 
place in plot 5, and whether plots 15 and 16 were not saved by 
the manure from participating in such a decrease. 

If plot 15 had been a test plot in 1908, the curve for that 
year might have shown a depression at that point, as suggested in 
the dotted green curve, similar to the depression at plot 5 ; the 
mistakes alluded to above are responsible for this ambiguity. 

As regards the remaining plots, plot 16 shows a difference of 
about 2 per cent, and plot 20 of about 4 per cent, in favour of 
the standard sample of wheat. 

On the whole, these results are remarkably in accordance with 
what was to be expected. Considering the demonstrated vari- 
ation of 20 per cent, in the fertility of the plots and comparing these 
results with those of the experiments of many previous years as 
given in annual reports of the Lyallpur Experimental Station- 
experiments carried out by the same subordinate staff but, inter- 
preted without the aid of any test of fertility — these results show 
a conservatism which is in itself an argument in favour of giving 
some such system a trial wherever the results of experiments 
involving the comparison of crop yields may, hitherto, have 
appeared unsatisfactory. 



REPORT ON JUTE AND FLAX EXPERIMENTS 
. DURING THE PAST YEAR. 

By R. S. FINLOW, b.sc., 

Fibre Expert to the Government of Eastern Bengal and Assam, 

I. — JCTE. 

Cultivation of Pure Cultures . — Up to the eorameneement of 
le present year, the main portion of the work on jute was 
3Voted to a study of the types of plant which are cultivated 
r the production of fibre. This stage of the work may now be 
id to have been brought to a conclusion and a short summary 
.11 not be out of place. It is, of course, well known that there 
e two botanically distinct varieties of jute, xnz., C. capsularis 
6. C. olitorius ; hut, included under each of these main heads, 
3 a large number of races, which it was necessary to classify 
d compare. Extensive tours, made throughout the jute- 
Dwing districts of Bengal and Eastern Bengal by Mr. I. H. 
irkill, the Reporter on Economic Products to the Government 
India and by the writer, showed that several types of (7. 
osularis each of which is generally known by a distinctive 
ne are cultivated in each district and the result of this pre- 
linary enquiry was that seed of over one hundred races or 
Des was collected and sown in plots at Pusa. It was found 
examination of these plots, that the seed samples of many 
■■es were very mixed and that many of the plots contained not 
3 but several types of plant. The races had, therefore, first 
be purified by selection before any real comparisons could be 
de between them. This portion of the work was rendered 
ier than it might have been because it was found that, in 
jost every ease, the seed of each type of nlant 
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similar to the parent. This is due, as is shown below, to the fact 
that jute in the jute districts is normally self-fertilised. Neverthe- 
less, the work required great care ; because it was found that the 
races differ not only in colour, but also in time of maturing ; so that 
a plot which appears quite uniform in the early stages of growth 
might ultimately prove to be composed of types of plant which 
differ considerably. After this process of selection had been carried 
through, it was found that many qf the races, although passing 
under different names in different districts, were to all intents and 
purposes identical and the number of distinct types was ultimately 
reduced in this way to about 15. This represents the end of the 
first stage of the work, as a result of which we were placed in 
possession of fairly pure specimens of practically all the races of 
jute in Bengal. 

The races of Corchorus cajpsularis present three distinct 
types of colour of stem, viz . : — 

(a) Deep red. 

(h ) Russet red. 

(c) Green— -I (with green fruits). 

II (with reddish fruits). 

Under each colour-head, there are early and late maturing 
races. It has been noted that the late maturing races are 
generally taller than the early maturing ones ; so that the former 
are likely to produce heavier yields of fibre than the latter. All 
these characteristics are hereditary and we are able therefore, in 
distributing seed, to do so with due regard to the conditions 
under which the crop is to be grown. 

Side by side with this field work an investigation of the 
chemical and microscopical characters of fibre samples obtained 
from each of the respective races of jute is being carried out, 
the object being to determine whether or not any one or more 
of the races could be distinguished from the others as producing 
fibre of a superior quality. The natural outcome of this portion 
of the work should be the elaboration of a method of plant to plant 
selection for the production of a superior race of ini-.A 
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esults in the case of crops like wheat, sugarbeet, etc. The 
ifficulties which confront us in this work, however, are consider- 
ble, partly because of the fact that the fibre which we wish to 
samine is a part of the structure of the plant. It is obvious, for 
istanee, that if the plant be destroyed, as is usual, in order to obtain 
s fibre, no seed could be obtained to sow, in case the examination 
• the fibre indicated superiority. Such a difficulty does not exist 
. the selection of cereals. Another difficulty is that, as far as 
e can ascertain, excepting cotton, the selection methods for 
hich would probably not apply in this case, no other work has 
therto been carried out, having for its object the improvement 
a fibre crop by direct selection. The progress has, therefore, 
cessarily been slow. We have, however, noted small but 
stinct difiFerenees, both chemical and microscopical and seed 
)m each of the plants examined, the respective fibres of which 
ve shown any indication of superiority has been sown separately 
each case. An examination of the progeny is now about to 
ce place. Whether such differences as these are intrinsic in 
5 plant or whether they are mere accidents, of environment 
instance, is a matter which oiil}?’ further ob.servation can 
fide. It remains to be said that the selection woi'k is laborious, 
Dending largely as it does on microscopical measurements, 
i indication of its nature may be gathered from the fact 
fi., in the selection of about 30 plants, it was necessary 
b year to make something like one hundred thousand actual 
asurements, under the microscope, of the tiny ultimate 
ments, by the cohesion of which the long strand of fibre is 
duced. 

Cross-fertihzahon Experiments . — The first of these iirterest- 

experiraents, commenced in 1908 , have now advanced as far 
he second generation of the hybrids. They were designed to 
3w light on the nature of the origin of the diflei'ent colour 
3 S of plant, already enumerated, which have come under our 
ce. It is not necessary to go into details here, but it may 
aid the result of crossing a pure green race of jute wfith a 

0 red Colonrfid nno I • ’• 
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(1) That the colour of the stem in jute is a Mendelian 
characteristic. 

(2) That jute is normally self-fertiliSed ; so that (a) an 
improved race if introduced would not be in serious danger of 
being speedily swamped by ^ free crossing with inferior races. 
(b) In comparing one race with another, it is not necessary to 
take any special precautions to prevent contamination of the one 
race with the other. 

It may be possible in the future to extend this work in 
various directions. 

Jute in the Chittagong District . — These experiments orig- 
inally commenced to investigate the possibility of the suc- 
cessful cultivation of jute in Chittagong have progressed so far 
as to show that excellent jute can be grown on high lands. More 
recent experiments have been devoted to utilising the low rice 
lands for jute in the period between the reaping of the one paddy 
crop and the planting of another. In 1908 sowing in April was 
unsuccessful, owing to the water-logging of the land. This year 
the land was ploughed in eaidy January, as soon as possible 
after the paddy crop had been reaped and sowing also took place 
in January. The crop genninated evenly’^ and looked promising 
in the middle of April. A long drought followed, however, and 
the seed being that of an early race, the plants matured prema- 
turely ; thus spoiling the crop. 

It is proposed to repeat the experiments next season with a 
later race ; the experiments are not very costly and they are yield- 
ing useful information regarding the habit of the jute plant ; 
moreover, a successful result wmuld be applicable far outside 
the Chittagong district. 

Bombay . — In 1909 a crop of jute at Belgaura yielded fibre 
at the rate of 1,570 lbs. (19’5 inaunds) per acre valued at Rs. 6 
per maund. The expense of production was, however, so high as 
in the opinion of the Deputy Director of Agriculture to preclude 
the possibility of growing this crop at a profit in Bombay^ 

Central Prorinops — .Tufa ........ 
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iheri (Nagpur). This year’s crops are also satisfactory and 
die Deputy Director of Agriculture considers that there is 
low no difficulty in producing excellent crops of jute at the above 
xperimental farms. It is interesting to note that Corchorus 
litwius seems to thrive better, on the whole, in the Central 
Provinces, than Corchorus cajmilaris. 

Distribution of >S'ee<i.~During the present season, 70 maunds 
f jute seed have been sold and above 20 acres have been put 
nder various races of jute on the Dacca farm for the production 
f pure seed to be distributed next year. 

II. -Flax. 

Exj}eriments at Dooriah . — This crop continues to be culti- 
ited at Dooriah, Behar, on a considerable scale ; but although 
early 40 acres were devoted to flax in the rahi season of 1909- 
310, the experimental stage can hardly yet be said to have been 
issed. Last year’s results, while indicating that the lower lands 
'■handhar) are likely to prove most suitable, owing to the better 
pply of moisture, also tend to emphasise the necessity for high 
Itivation. Such lands which had been treated with indigo 
fuse yielded an average weight ofneaidy 54 maunds of excellent 
raw per acre. On the other hand, from similar land not directly 
inured rather less than 30 maunds per acre was obtained. The 
'aw will yield fully 10 per cent, of fibre worth £50 or more per 
a ; so that the gross outturn on the manured plot was increased 
manuring to the extent of nearly Rs. 60 per acre. Such a 
iult indicates the necessity for careful investigation of the ques- 
n of manures, and as there is at present no suitable land for the 
rpose on the Dacca farm, the Inspector-General of Agriculture 
India has kindly offered facilities at Pusa for a comprehensive 
'ies of experiments, and has also given his advice in the draw- 
5 up of the scheme. 

Experiments at Piisa.~The main object of the experiments 
th flax at Pusa during the season 1909-10 was to obtain in- 
mation regarding the yield of straw to be expected from 
erage good soil which had nni hoo-r. i- 
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for the crop. The land on which the experiments were carried 
out was high and rather light in texture ; but it was in good 
condition and owing to the abnormal monsoon, the soil moisture 
was fairly good throughout. A yield of nearly 54 maunds of 
good straw was obtained from one and-a-half acres, representing 35 
maunds per acre. Although this yield is satisfactory, yet the crop 
showed indications of distress at one time and the conclusion to 
be drawn is that in an ordinary moisture year, good results could 
not be expected from such high land unless irrigation were re- 
sorted to. 

Further information was obtained on the subject of accli- 
matised seed, which indicates that new seed should be imported 
at least every two or three years if the quality of the fibre pro- 
duced is to be kept up. As flax seed imported from Europe 
costs about Rs. 15 to Rs, 20 per maund, preliminary trials have 
been commenced in some of the cooler hill tracts of India with 
a view to investigating the possibility of surmounting this diffi- 
culty. As might be expected, no definite information has as yet 
been obtained ; it is necessary first to ascertain the period of the 
year which is most suitable to the growth of the crop. Definite 
trials with this end in view are being carried out in the Shillong 
district by the Deputy Director of Agriculture, and seed has 
also been sent to Kashmir and to Ootacamund. 

The Importation of Flax Seed from Europe . — In last year’s 
report, reference w'as made to the fact that flax seed cannot be 
imported safely into India during the hot weather and the rainy 
season, unless special precautions are taken to dry the seed before 
despatch and to keep it from absorbing moisture during transit. 
Our experience has been that no special precautions are necessary, 
if the seed is despatched from Europe so as to reach India 
during the cold weather season. The total cost of importation 
under these conditions is from Rs. 15 to Rs. 20 per maund. If, 
however, the seed arrives during the hot weather, or in the rainy 
season, it is necessary to dry it very thoroughly before despatch- 
ing and also to pack it in hermetically sealed tin -lined boxes • 
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extent that it refuses to germinate on arrival. A large consign- 
ment of flax seed was actually imported in tin-lined boxes during 
the rainy season a year ago and the bulk of it was good ; but its 
total cost approached Rs. 30 per maund. Such a price for seed 
means a very serious increase in the working expenses of a crop, 
the seed rate for which is over one and-a-half maunds per acre. 

Flax in Assam. — Mr. H. J. Lawrie of Baihata, Kamrup, 
made a preliminary trial with flax during last season, but al- 
though the straw was of good quality, the land on which it was 
grown was too high and the lack of soil moisture affected the 
yield adversely. It is hoped to continue the experiments this 
year under better conditions. 

United Provinces. — Last season an excellent crop of flax 
vas grown under irrigation on a deinon.stration plot at the 
Agricultural College, Cawnpore. The weight of straw, the 
luality of which was very good indeed, coi'responded to 40 
lauuds per acre. Further trials are contemplated for the 
oming season. 

Centred Provinces. — -A small plot of flax was growm last 
ear under irrigation at Hoshangabad and produced straw of 
,ir quality. It is proposed this year to carry out trials on the 
iseed growing lands in the Jubbulpore District and also in the 
agpur District. 

Extraction oj Fibre from Desi Linseed. — Several attempts 
,ve been made to extract fibre from the stems of ordinary 
seed ; but although linseed and flax are botanically identical, 
e two plants differ so greatly in their natural habits that very 
tie success has hitherto been met with. While the straw of 
od flax is smooth, unbranched and flexible, the stem of ordinary 
seed is generally rough, woody, brittle and often very branched, 
e fibre which can be extracted from such stems is not only 
•y small in quantity ; but it is also so inferior in quality as to 
almost worthless. Last year, however, one crop of desi 
seed grown on heavily manured land under good moisture 
ditions showed a distinct improvement in the quality of the 
iw, which weighed nearly 40 maunds per acre. --- ’ 
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obtained approached three times the quantity pi-oduced by the 
imported flax. The experiments will be repeated. 

Conditions necessary for the successful Cultivation of Flax.— 
The following points in oonneetion with the cultivation of flax 
are tentatively regarded as having been elicited from the experi- 
ments so far carried out in India. — 

(1) Land selected for flax should contain an abundance of 
moisture both at the time of sowing and throughout the period 
of growth of the ci'op. If these conditions cannot be secured 
by natural means, irrigation may be substituted without detri- 
ment. 

(2) Lands of the lowmr type such as Dhandhar are eminently 
suitable, both on account of the nature of their soils and also 
because the moisture supply is less likely to be precarious. There 
is, however, no doubt that flax will do well in high lands of good 
quality, provided the texture is not too light and that a sufficiency 
of moisture is secured. 

(3) Sowing can usually be done successfully between October 
20th and November 13th. 

It would appear that the crop requires roughly 100 days 
to mature ; so that reaping would take place from about the 
beginning of February to the beginning of March according to 
the date of sowing. 


notes. 


The Copper Blight of Tea.-TJhs disease was found re- 
eently on dried leaves from the Dooars and is probably identical 
with a blight previously observed in Assam. The first symptom 
IS the apearanee of a small copper-coloured spot on the upper 
surface of the leaf, this spot is irregular in shape and the raaro-in 
IS mot very clearly defined, the copper colour gradually passfno- 
mto the green of the leaf. The enrfaee of the dioloureS 
patch IS mvered with very minute black spots, which on 
microseopio examination prove to be areas in which the 

peripheral leaf tissue has disintegrated, leaving a small crater- 
hke depression. In later stages the discoloration extends 
right through the leaf appearing as a yellowish brown patch 
on the under surface, at the same time the copper-coloured area 
on the upper surface takes on a grayish colour while the margin 

of the patch becomes sharply defined. The diseased portion 

of the leaf is now very brittle and is often traversed by 
numerous cracks, *^7 

Detailed examination showed that the black spots in the 

younger stages were due to the presence of the pyonidia or 

the leaf They are rounded structures with a veiy minute 
aperture at the apex, and consist of a black outer wall of funiral 
tissue enclosing a central cavity filled with spores. When 

‘’f '’“>1 of ‘he pyonidium together 

th the leaf tissue immediately covering it is thrown off, ifavino- 
the lower portion as a erater-shaped cavity full of spores The 
pyonospores are oval hyaliue etruotures, each surrounded by a 

TomZT “J*®' “ “”oil»«!oous tail developed 
end. In the older grayish stages of the disease anotLr 
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type of spore-producing organ was found associated with the pyc- 
nidia described above. This second fructification or peritheeium 
is the fruiting stage of the Aseomycetous fungus Laestadia 
Theae Racib, which has previously been described as causing a 
leaf disease of tea in Java. Both a pycnidial and a perithecial 
fructification essentially similar to the above have also been 
described as belonging to another species of Laestadia {L. Vaccinii 
Shear), which causes the scald of Cranberries. The connection 
between the pycnidial and perithecial stages is not in this case 
absolutely established, but there is at least a strong probability 
that they are simply different stages of one and the same fungus. 

Thus in the only other ease known in which pycnidia with 
the characters described above occurred, they were associated 
with peritheeia of Laestadia. The presumption is as strong as 
it can be in the absence of adequate cultural experiments that 
the disease which we have called “ Copper blight ” is due to the 
presence of the fungus Laestadia Theae Racib at first in the 
pycnidial and later in the ascigerous stage. 

The blight is described as spreading with extreme rapidity ; 
at present it attacks merely the older leaves, probably the rapid 
spread takes place in the pycnidial stage when large numbers of 
spores are produced. Plucking off and burning the diseased 
leaves would decrease the spore production and lessen the chance 
of infection, but this may not be practicable. Spraying with 
Bordeaux mixture has been used with success in the case of 
Cranbeny scald and particularly in the case of Black Eot of 
Grapes, a disease due to another species of Laestadia, it might 
be beneficial here. In the case of the Java outbreak the disease 
does not appear to have caused sufficient damage to necessitate 
preventive measures. In Assam there seems to be some con- 
nection between the climatic conditions and the occurrence of the 
disease, warm sunshine after heavy rain, such as occurs in April, 
being followed by the appearance of the blight. In this con- 
nection it is interesting to notice that the allied disease Black 
Rot of Grapes is known to be closely dependent on weather 
conditions.— -(P. J. F, Shaw). 


a.A1t A/jL£%t, 
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An AQRicoiiTuaAL School in Sind. — A step in advance has 
been, made in Sind by the proposal to establish an agricultural 
school for young men between 16 and 21 years of age of the 
cultivating class. The purpose of the school may be best learnt 
by the following extract from a letter of the Director of 
Agriculture, Bombay, published in a Resolution of the Govern- 
ment of Bombay : — 

I have the honour to forward copies of No. 4345 of 8th November 1909, 
from the Commissioner in Sind to this office, witli accompaniments, No. C-II2 of 
10th January 1910, from this office to the Commissioner in Sind, and No. 760 of 
7th March 19l0, from the Commissioner in Sind to this office. « 

“ 2, From this correspondence it will be seen that there is a proposal to 
start an Agricultural School in Sind for young men of the cultivating classes, the 
circumstances wliich led to the proposal being made will be appreciated and tlie 
character of the proposed school understood. 

“ 3. In this connection T may mention what is being done in the Presidency 
proper in the way of agricultural education. 

‘‘ We now have— * 

(a) A three years’ degree course at the College. 

(h) A one year’s practical course in English given at the Agricultural College 
to young men who wish for such instruction to fit themselves for cultivating their 
own lands. 

(c) A two years’ vernacular course at the school just commencing work in 
Poona for the sons of pateh and substantial landholders, limited to boys of about 
14 — 15 years of age who have passed their 4th vernacular standard. At this school 
in addition to the agricultural instruction some instruction in reading, writing 
and arithmetic will be given. 

(d) Short courses on the farm. These are given in particular subjects (e.y., 
seed selection) at the season which suits. It is now proposed to systematise these 
short courses and advertise them. 

“ 4. The proposed school for Sind will be something between (h) and (c) 
mentioned above. The course will be given in the vernacular, will last 18 months 
and will be essentially agricultural ; it will be mainly practical, but will include 
sufficient theory to enable the boys to understand the practice taught. The age 
of the students selected will probably be about 16 to 21 ; and the students will be 
selected from the land-holding and cultivating classes. It is expected that the 
students will be fitted— 

(1) to improve the cultivation of their own lands ; 

(2) to manage estates for zemindars ; 

(3) to serve in the Agricultural Department, 
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‘*5. If the school is started on a ‘modest scale for (say) eight students, the 
probable expenditure would probably be as follows : — 


InitiaL 


1. Buildings 

2. Live and dead stock 


Rs. 

6,000 

1,000 


Total ... 6,000 

Recurrent. 


1. Pay of master ••• 720 

2 Subsistence for eight boys at Es. 10 per mensem ^ 960 
3, Miscellaneous ... ... ... 320 


2,000 

‘*6. As the school expanded fresh quarters would be required, the pay of 
the master would increase, and the addition of a second master would be 
necessary ; but it is possible that some of tlie Local Boards might be willing to 
finance students of their own selection, which would save further expenditure in 
that direction. It is also possible that some students might be found who did 
not require maintenance allowance. 

7. There are no surplus funds at my disposal which will enable me to start 
such a school this year; but if Government approve of the idea a syllabus of 
instruction will be prepared, an agricultural graduate put into training for the 
post of master, and provision will be made for the school in the budget proposals 
of this Department next submitted. The school could in that case be started 
in April next, or at an earlier date if the money can be provided by Government 
in the meantime.” ^ 

Resolution . — The proposal to start an Agricultural school in Sind is ap- 
proved. The Director of Agriculture should l)e requested to make the requisite 
provision in the budget estimates for 191 1-12. The provision should be subject 
to reconsideration when the budget is settled, and should be treated as optional.” 

It is to the credit of the Bombay Agricultural Department 
that it has the courage thus to face circumstances and forge the 
links that are missing in the chain which has to connect the 
Provincial Agricultural Colleges with the cultivating classes. 
We want more of these schools all over India to make feeders 
for our colleges. — (Editor.) 

* 

The Castilloa Scale-Bug and its Danger to Tea. — In 
the August issue of the Tropical Agriculturist, Mr. Ernest 

6 



Green, Entomologist to the Ceylon Government, has an inter- 
esting and informing note on his discovery of a new seale-bng 
(Inglism sp.), infesting the Oastilloa rubber tree. The matter 
is of importance not onlj^ to grower’s of the CastUloa elastiea, but 
to tea planters who have Castilloa in or near their plantations or 
are contemplating laying down this variety of rubber, for the 
pest appears to as easily infest tea bushes as the rubber plant. 
On a visit very recently paid by Mr. Green to a five-acre clearing 
of 7|- year old Castilloa trees, he found they were completely 
overrun by the bug and that not a single tree has escaped 
infection. 

Mr. Green states that the original source of infection 
remains undiscovered and that it is improbable that it could 
have been imported with living Castilloa plants. It is a 
new and hitherto undeseribed species of scale-bug and — as 
far as is known — this is the only locality in which it has 
appeared. 

It would seem that it is a much more serious matter for the 
tea plant than for Castilloa, for the latter has not been found 
very profitable in Ceylon, and it would appear advisable to sacri- 
fice it for the sake of the tea. If the pest is allowed to establish 
itself, Mr. Green opines, it will prove a very dangerous enemy 
to the tea plant.— -(Editor.) 

¥ 

* ^ 

The Automa,tic Water-Finder. — This is a simple appa- 
ratus supplied by Messrs. Mansfield and Co., of Liverpool, by 
which any unskilled person may readily ascertain whether a sub- 
terranean spring of water exists under a spot where it is 
desired to sink a well. It indicates the presence of subterranean 
flowing springs at depths up to 1,000 feet. 

To quote from the makers’ prospectus, “the principle on 
which the instrument works is the measuring of the strength 
of the electrical currents which are constantly flowing between 
earth and atmosphere, and which are always strongest in the 
vicinity of subterranean water-courses, the flowing waters of 
which are charged with electricity to a certain degree. Should 
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a subterranean spring be present under where the instrument 

has been fixed, the needle coramenees to move, 

# # * «= 

If the needle remains stationary, it may be taken for granted 
that a subterranean spring does not exist under the spot where 
the instrument is fixed.” 

The instrument has been tried by the Bombay Department 
of Agriculture in the trap areas of the Deccan, where under- 
ground streams traverse the country in various directions. Mr. 
H. K. Mehta, m.a., b.sc., of the Poona Agricultural College, 
was specially put on to this work, and in Bulletin No. 38 
of 1910 of the Department of Agriculture,^ Bombay Presidency, 
will be found a detailed account of his investigations, during the 
first five months of 1910. Dr. H. Mann in a preface states that 
“the results so far obtained, though not absolutely conclusive, 
indicate an almost certain success. Where wells have failed 
no indication has ever been found : where successful wells exist, 
indications are always found; where continuous underground 
streams are, for other reasons, supposed to exist, the instru- 
ment confirms their presence : and where a stream passes 
near a well so that percolation may be presumed to take place, 
that percolation is actually found.” Dr. Mann is careful to 
warn us that complete proof must still be awaited, but still 
Mr. Mehta’s experiments would seem to justify the statement 
that we have come to within measurable distance of a water- 
finder, whose construction and action are based on scientific 
principles. There are, however, certain difficulties in the way, 
such as expense and delicacy in the instrument for details of 
which the reader is referred to the Bulletin. — (Editor.) 

* 

# * 

How SoGAEOANDT IS MADE IN SiND. — In a large iron pan 
{Kadhai), is placed about 20 lbs. of sugar and to it is added 
1 0 lbs. of water. The pan is placed on the fire and all the sus- 
pended impurities are removed. Just before boiling half a pound 
of milk is added to help the separation of dirt and other impuri- 
ties, which are removed as soon as they come to the surface. 


I. 


When the syrup becomes clear, the fire is increased gradually and 
it is boiled till it gets to a particular consistency which can 
be easily recognised when once seen. Then an earthen vessel 
big enough to contain this syrup and which has been kept 
in water for three days, is taken and on its mouth reed or 
liamboo splints are spread horizontally and parallel to one 
another. From these, threads are hung, the' other ends of 
which are secured to the bottom of the vessel^ by paste made 
from wheat or rice flour. The syrup is poured into this vessel 
and kept till the crystals form. It takes about 3 to 6 days 
according as the temperature of the locality is high or low 

After this period, the uncrystallisable liquid is removed and the 

vessel is kept in the sun for a short time. When dry, the pot 
IS broken and a lage lump of eiystallised sugar is taken out 
The strings serve as aids round which the crystals first ao-o-re- 
gate. — (G. S. Kulkarni.) 

•* 

# * 


Potato Disease on the Nilgiris.~0 wing to a serious out 
break of potato disease in the Nilgiris, Mr. W. McRae, m.a ^’sc 
M ycologist to the Government of Madras, was deputed to’make 
an investigation of the same and advise as to its treatment. The 
following extract from his recent report will be of interest 

'■ For a considerable number of years disease has been nrev-dm ^ • i 
potato crop in the Nilgiris. The cultivators know the diseases quite well\ r 

being Ignorant of the cause and the method of spread, exercise 0^1^ I ' 

method., of avoiding them. Hitherto only two potato diseases have h " 

from this district— have been reported 

(1) Irish Blight. 

(2) Bangle Blighty otherwise ring disease or bangaii 

^ In the month of May in Ootacaraund, there was no sm, nf fi . 
disease though much of the latter. This is not i ^ ^ ^ 

.h. 4Z" " * 

W« .1.0 comnoo. I. i. ^ ^ Blight 

bhotto Wnteportodmlodl. onl, from th, VoiJd p™,.^ Lt" T T 

Blight, It attacks the leaves and the two have been .. r Like Irish 

European showed it to me as Irish blight. It ie more"commorirtr 

year than Bangle Blight, mmon at this time of 
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OcmrrencB of the three Irish Biighfc occurs in nearly every country 

where potatoes are growing, It is said to have been in the ISTilgiris for many 
years. Early Blight is well known in North America where it does considetable 
damage, and in Western and Central Europe where it does a fair amount. It 
occurs also in Australia, New Zealand and South Africa, It was reported from 
the United Provinces in 1903. This is the first time it has been reported from 
the Nilgiris. Ring Blight has been a long time in the district. It was reported 
from the Nilgiris in 1892 by Capel. It occurs also in India in Bombay, Bengal 
and Mysore. It is known in Europe, America, Australia and New Zealand. 

— A short note on the symptoms will now be given— (1) Irish 
Blight may be omitted as it was not seen in May. 

(2) Early Blight is confined to the leaves and stems. It begins to show 
about the time the young tubers are beginning to form. On the leaves, small 
light-brown spots with well-defined edges appear, and gradually increase in size 
and deepen in colour. Paint concentric lines mark the successive edges of the 
spot, and this is a mark easily distinguishing Early Blight from Irish Blight 
in which the spots are not so marked and the edges of the spot are not so clearly 
defined. These spots, too, become rather brittle and dry, instead of soft and 
foul-smelling as in the Irish Blight. The spots gradually spread over the leaf 
surface till the leaves succumb. The stems too may be spotted. Ultimately 
the whole shoot perishes. No signs of the disease getting into the tubers were 
noticed. What seems to befall them is that they remain small and fail to reach 
maturity, because the serial shoot is weakened and killed befoie it has produced 
enough good material for the development of the tubers, 

(3) Ring Blight . — The symptoms are the same as those described by 
Coleman in Bulletin No, 1 of the Mysore Agricultural Department. Individual 
plants and little groups of plants show signs of flagging and wilt sucldenl 3 ^ On 
digging up and slicing the tubers of the afiFected plants, small, dark, discoloured 
.spots may be seen forming a ring just within the periphery in the region of the 
vascular bundle ring. A section acro.ss the collar of the stem shows a similar 
discolouration. Under the microscope, the water-conducting tubes and adjacent 
cells are seen to be filled with masses of bacteria. Tliese choke up the water- 
conducting tubes and cut oflf the supply of water to the green leaves which imme- 
diately droop and hang down, just as cut flowers do, if nobplaced in a vessel of water. 

Spraying , — Any treatment that may be suggessted can only be preventive not 
curative. When once a plant has been attacked notiiing can save it. In other 
countries potatoes have proved to be one of the crops most amenable to treatment 
for disease. In all western potato-growing countries, spraying has become a 
routine operation in those districts where disease is severe. For two of the 
diseases reported to occur in the Nilgiris (Irish Blight and Early Blight), spray- 
ing has been found most efficacious, though for the third (Bangle Blight) it is of 
no use. Bordeaux mixture (4-4-50) applied, when plants are four to six inches 



8(5 


AGRIOCLTL-RAL JOURNAL OB' INDIA. 


m, I. 

high, i.e,, Jusfe before Early Blight is expected to appear, md repeated at internals 
of a fortnight till five or six treatments have been given, is the fungicide most 
useful. This treatment would be applicable for the second or autumn crop, but 
for the first or monsoon crop, I am doubtful. In the latter case, the first appli. 
cation would be given early in May and the others successively till the end of 
July. The character of the monsoon rains would probably render spraying 
useless by washing off the spray from the leaves. It is not expected that spraying 
will be introduced among cultivators now. Some of the European ciiifcivators 
whose crops are badly diseased would find it worth their while to spray. Later 
on the smaller growers might take to spraying when they saw it paid. A simpler 
type of sprayer than those of the market at present might be evolved suitable 
for the work, 

Field Collecting and burning all stalks and leaves and carefully 

removing all small or rotten potatoes from a diseased field, so as to avoid their 
rotting on the ground and carrying on infection from one crop to another is a 
sim qtm non before the slightest improvement can be expected. Now the 
cultivators leave the vines and the bad tubers on the ground to decay, because 
they do not understand how the disease is carried. Unless this is thoroughly 
attended to, it is useless to do anything to combat disease. 

—Diseased tubers shoiiid not be utilised for seed. It is not alwavs 
possible to tell by the naked eye whether a tuber is diseased or not, hence seed 
should never be taken from the produce of a diseased field, 

RoUtiion , — The expense of enclosing the ground is so considerable and the 
crop is so profitable that it is grown in both seasons year after year in the 
same land and the unwillingness of the cultivator to rotate it with less valuable 

produce, even when disease is severe, is one of the chief difficulties to be met. 
Such a practice is bound to break down the constitution of the potato and to 
produce a weak crop susceptible to disease. If Bangle Blight has been severe 
on a field, the ground should have a rest from bearing potatoes for at least 
one year, and perhaps more may be necessary, as the bacteria live in the soil 
certainly for one year. Oats and barley are grown to some extent in the hills 
and though not bringing the return of a potato crop are still valuable enough to 
form a rotation crop with it. ^ 

Feiv —The importation of new varieties should be encouraged. At tlie 
present time, however, potatoes from Europe ought to be treated wid, suspicion 
because of the wart disease {Ghrysophyliclis endobiotica) which, during the last 
few years, has spread rapidly over England and the Continent of Europe and has 
reached Newfoundland. The Australian Colonies and New Zealand are suitable 

places from which to get new seed and a guarantee may be had with the seed 

stating that it is free from disease. Mr. Q. Oakes last year introduced three 
such vaneties from New South Wales. They were guaranteed disea.se.free and 

on testing m new soil proved to be so. Now they want to be tested for disease- 
resistant quality. 
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Diseme-resutant Yarieties . — A disease*proof variety is au Utopian idea. 
A more or less disease-resisbaafc variety may be evolved by continuous selection 
of varieties grown in a diseased locality. If introduced varieties and the best 
of the varieties now in the district were grown in badly-diseased land, ^hey would 
be found to differ greatly in their susceptibility. The produce of the few 
disease-free plants would bo carefully selected each season and used as seed for 
the succeeding season. This process would be repeated for several seasons. 
From one or more of these varieties it would be possible by selection in this way 
to evolve a potato that was resistant to disease. Coleman has been doing this 
for some time in Bangalore against Bangle Blight and his experience will help us. 
It has been found that a variety resistant to a disease in one locality may not 
show that resistance in another locality and it is probable that disease-resistant 
varieties will have to be evolved in the Nilgiris for the Nilgiris. Loss of resis- 
tance in a potato occurs after a few years’ cultivation : hence, constant attention 
is required to keep up a good standard of cultivation and the seed should be 
continuously selected. There is no official means of doing this in the Nilgiri 
district. The Collector is keen and Mr. C. Oakes and a few others are interested, 
and as far as I can see, it must be left to private enterprise. 

There is no doubt that the problem of reducing disease among potatoes 
in the Nilgiris and keeping it under control is a difficult one. Under the present 
system of cultivation, everything is done to favour the introduction of disease 
and to foster it, once it has come. But by paying attention to field sanitation 
and the choice of seed, by the introduction of a rotation and by the propagation 
of resistant varieties, the losses due to disease may be largely overcome. 

To sum up — 

(1) These are the common diseases to be guarded against : — 

Irish Blight. 

Early Blight. 

Bangle Blight. 

(2) Contaminated seed is being used. Diseased tubers should not be used 
as seed, and seed should not be taken from the produce of a diseased field. 

(3) Two potato crops are grown year after year on the same field. Eotate 
with oats or barley or any other crop, but nob with brinjals nor tomatoes. 

(4) The vines as well as small and diseased tubers are left in the ground to 
carry on disease from season to season. Crops should be carefully lifted and no 
tubers left in the ground. The vines and rotten diseased potatoes should be 
carefully collected and burned. 

(5) The bacterium causing one of the diseases (Bangle Blight) lives in the 
.soil for more than one year. When this disease is prevalent in a field, rest the 
.soil for at least one year by leaving it fallow or by rotating. 

(6) Disease is accumulating year after year, New varieties should be 
introduced and te.sted. These, as well as good varieties already in the district, 
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should be selected and those that prove to be resistant, put on the market. This 

shou Id go on continuously so as always to have a new variety coming on, when 
the disesae-resistant powers of those on the market break down.” 

# * 

I'lBRE Congress and Exhibition in Java. — In July 1911 
under the auspices of the Netherlands Indian Agricultural As.so- 
ciation, and assisted and patronised by the Dutch Government, a 
Fibre Congress and Exhibition will be held at Sourabaya in Java. 
The aims of the Congress and Exhibition are : — to further the 
cultivation of fibre plants in the tropics, to advise planters 
regarding their culture, to discuss points on which there is now 
difference of opinion, to attain uniformity in methods of produc- 
tion and in products, and to arrive at a proper insight as to the 
value of cultivating fibre plants both on a large and a small scale. 
The consideration of cotton, it is reported, will be excluded. 

The Congress and the Exhibition will be opened on the 
8rd July 1911, by the President of the Netherlands Indian 
Asrricultural Association and will be closed on the 8th idem. 
The second day will be devoted to discussing the cultivation and 
preparation of the Agave fibres, especially sisal hemp, and the 
third, to Manila hemp and jute and the substitutes for the latter. 
On the 4fch day the cultivation and preparation of Kapok and 
pine-apple fibres will be discussed. On the .5th day the trials of 
fibre extracting machines will be held, to give the visitors and 
planters an opportunity of judging their merits. The sixth and 
the last day will be devoted to the discussion of points relative 
to the productiveness of the cultivation of fibre plants, the 
presentation of diplomas, etc. 

The Congress and the Exhibition ought to prove of great 
value to those who are now interested in the extension and culti- 
vation of fibre plants in India, — (Editor.) 

Wild Indigo (Tephrosia Purpurea; T AUih, Kolmchi ; 
Telugu, Fempa^i) as Green Manure forPaddt Lands. Wild in- 

digo is an erect .shrub growing up to 3 feet in height and 3 feet in 
diaraeter at top. The plant belongs to the family of pulses and 
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is recognised as one of the best green manure crops there is in the 
country. It has a long tap root which strikes on plant food froni 
the deeper layers of the soil and is a means of improving the 
texture and the moisture retaining quality of the land. It 
possesses the power or means of absorbing nitrogen from the air. 

The plant is generally found on high level waste lands, plains, 
and fallow lands which are fairly loose in texture. It is keenty 
sought after for manure during the cultivation season when it is 
spread and trodden in the land which has been puddled for the sow- 
ing or transplanting of paddy. It is carried in carts or as head- 
loads at a great cost to distances varying from 1 to 50 miles ; 
a half-ton load, costing Rs. 3-8 at Sivagiri, costs Es. 10 at 
Ambasamudrum which is 45 miles away. Under these circum- 
stances there arose a question as to why, when the plant grew on 
certain lands, it should not be grown on similar lands on which it 
could be directly used as manure without the expense and trouble 
of collecting the leaf from long distances outside. Accordingly, 
experimental sowing of the seed on a large scale was first started 
at Sivagiri in the Tinnevelly district with very succe.ssful result's, 
and it has now become a common pi’actice to collect the seed for 
sowing and sale in the locality, as it has been thoroughly proved 
that with a couple of plougbings and a few measures of seed one 
to two tons of green manure can be easiljr produced on the spot. 

The Agricultural Department is taking much interest in 
spreading the practice also in other districts by purchasing the 
required quantity of seed at Sivagiri. During the present season 
tlie Department purchased 200 bags or more than 14 tons of seed 
for the district of Tanjore alone. 

The seed should be first sown on the land at the rate of three 
Madras measures or 10 lbs. per acre and then covered with one 
or two ploughings, as is generally done in the case of pulse crops. 

It may also be sown along with gingelly as a mixture when 
it thrives and forms a good green raanui’e after the harvest of 
gingelly. When sowm under favourable conditions a good portion 
of the seed germinates within about a week, the remaining portion 
sprouting in batches at different times later on. The chief pecu- 



90 


AGEICtJLTFRAIi JOURNAI. OF INDIA. 


[VI, I. 


liarity of this seed is that it lie.s dormant in the soil for even a 
year without losing its vitality. There are several instances in 
which the seed did not germinate the first season it was sown, but 
yielded a satisfactory green manure crop after the succeeding crop 
of paddy had been harvested, the seed lying'dormantjin the soil 
throughout the period the paddy crop was occupying the land. 

Occasional showers help the crop to come up well, but con- 
tinuous heavy rains producing water-logged conditions even for a 
day would kill it, especially a young crop. The crop should there- 
fore be sown at the end of the rainy season. After five or six 
months’ growth it can be ploughed in and applied as green 
manure for the succeeding grain crop. 

Single-crop- wet lands under tanks and canals will be im- 
mensely benefited by growing this crop instead of allowing tliein 
to lie waste and weedy for about 6 months in the year. 

It is a known fact that the generality of ryots are now un- 
able to provide sufficient manui’e for all the land they liold and 
this, sooner or later, must have a serious eftect on the yield of 
their crops. The best advice, therefore, is to grow a green manure 
crop during the peiiod the land lies empty in order to increase 
or at least maintain the fertility of the soil. 

A.S goats and cattle do not relish wild indigo there is no 
fear of the crop being destroyed by stray animals. 

This crop will not grow on the stiff and saline soils, but even 
these are known to bear a crop of wild indigo ■svhen improved bj’ 
continuous and heavy applications of tank silt, sand, and leaf 
manure, obtained from outside. 

If the organic matter in the soil could be sufficiently in- 
creased by pei’sistent growing of green manure crop.s, tlie land in 
course of time becomessufficiently loose and retentive of moisture to 
allow the wild indigo crop to come up well from the self-sown seed 
without even the necessity of ploughing after the harvest of paddy. 

Wild indigo can also be sown on dry land as a mixture with 
gingelly or with the final hoeing of other crops. In this case also 
it can be applied as manure by being ploughed in either stand- 
ing or after being cut and spread on the land, — (A. Rama. Rao.) 
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Dry-Farming ; Its Principles and Practice. By William Mac- 
donald, M.s. Agr., sc.D., ph.D., Foreign Yice-Pkesident 
AND Corresponding Secretary fob the Dry-Farming Con- 
gress. (T. Werner Ladrie, London.) 

As stated in the preface, the aim of this volume is to set 
forth in a plain way the salient facts of that new branch of agri- 
cultural science which is now known as dry-farming. It will 
well repay perusal by any one interested in the agriculture of 
arid or semi-arid regions in which India is included. Dry-farm- 
ing is defined as “ the conservation of soil moisture during long- 
periods of dry w'eather by means of tillage, together with the 
growth of drought-resistant plants.” It is not of course farming 
without moisture, for that would be clearly impossible. The 
phrase is now loosely applied to a particular form of farming in 
all places where the rainfall ranges from zero to 30 inches per 
annum. It is, however, much more a question of the distribution 
of a limited amount of rainfall than any total amount per 
annum. Thus, while 30 inches of rain well distributed through- 
out the year in some countries would require no particular efforts 
on the part of the farmer for conserving the moisture, if this 
same 30 inches all fell in three months of the year leaving 
practically a rainless period of nine months, considerable 
ingenuity \vould be necessary to conserve the moisture and grow 
crops during that latter period. 

In India, the subject of dry-farming is of considerable 
interest, but it should be noted that the practice is already not 
unknown. Indeed, the Rahi crops of the cold weather months 
have to be grown on the moisture supnlied bv the often sean+TT 
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three months’ rainfall of the monsoon. The Indigo Planters of 
Behar, before the introduction of Java indigo plant which is 
sown in September, depended entirely on the moisture of the 
three months rain in the monsoon on which to sow and germinate 
their indigo crop in the following March. The methods they 
adopted during that period of practical drought from October 
to March were with a view of conserving the moisture of the 
soil. They not only included deep digging and ploughing, but 
also the closing and pressing down of the soil so that the 
moisture from below might rise to the surface, the keeping clean of 
weeds and the breaking of the surface and formation of a mulch 
whenever a crust was formed by unexpected rain. So too the 
native cultivator in regions where the rainfall is barely sufficient, 
or the physical nature of the soil renders it unretentive of 
moisture, uses methods of tillage and sowing which niay rightly 
be classed as belonging to the process of diy -farming. While, 
therefore, it has perhaps been reserved to America to work out 
the principles underlying dry-larming, I venture to think, the 
practice, so far as India is concerned, is of some antitjuity. Yet 
it is only by knowing and understanding scieatifc principles and 
the experience of others that progress and improvements can be 
achieved so that the Indian Agriculturists may well learn from 
their brethren in America. In that country in tracts where 
the rainfall is markedly deficient, not only is tillage and the 
growth of drought resistant plants i-esorted to but the holdings 
are of such a size that the farmer is enabled to place one portion 
under treatment without crops for a whole year with the sole 
object of preserving the moisture, another portion under crops 
and a third in pasture for his stock. The proportions are usually 
one quarter in fallow, one quarter in crops and one half in pasture. 
It is, therefore, possible that one of the methods which might, 
with advantage, be tried in India, whei’e lands are at present un- 
cultivated and considered unprofitable for want of sufficient mois- 
ture, is to give out to cultivators holdings four times the usual size. 
The characteristics in di’y-farming on which stress is laid in 
America are (a) a deep initial preparation of the land, (b) constant 
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shallow after-cultivation, (c) fallowing the land every other year, 
vvhere rainfall is generally deficient, (d) the growth of drought- 
resistant crops, (e) restricting the number of crops to a few staple 
crops such as wheat, barley, etc., and (/) placing half of the whole 
holding under pasture for stock. An important matter, however, 
must be noted that all soils do not lend themselves to dry-farming 
and therefore, the most important factor in the whole of this 
subject and one which must be ascertained before anything else 
is done, is the nature and quality of the soil. The soil should be 
looked upon as a reservoir for the storage of water over periods 
ranging from a few weeks to many months. Those which 
retain rainfall best are sandy loams having a supply of well 
decomposed vegetable matter. Clay soils are unsuitable, as the 
moisture does not rise fast enough to supply the plant during 
spells of very dry weather. Soils known to be poor in lime 
should be avoided or supplied with the required lime. Naturally, 
poor soils can be greatly improved and made good dry-farming 
soils by green manuring or the application of farm-yard manure, 
but the application of commercial fertilisers is seldom of much 
practical benefit to the dry-land farmer who needs more a 
moisture-retaining soil rather than a temporary artificial stimulant 
to plant growth. 

Mr. Macdonald has rendered a great service by placing 
within reach of any interested in the cultivation of arid land such 
a complete and clear statement of the principles and practice of 
dry-farming, and it is to be hoped that members of the Agri- 
cultural Department interested in the subject will make use of 
the useful information he supplies. — ( Editor. ) 

# 

Fourth Annual Report op the Committee op Control of the 
South African Central Locust Bureau. (Cape Town.) 

The Central Locust Bureau of South Africa was formed in 
1906 to collate reports from the various Colonies of South Africa 
regarding locusts, mainly their occurrence and movements, in 
order that, over the whole area, measures against them could be 
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correlated and the best methods of procedure should be widely 
known. The British Colonies contribute to the co.st as do also 
German South-West Africa and Portuguese East Africa. 
Every month the Bureau issues maps showing the occurrence of 
locusts over the whole area, and these are, at the end of the year, 
united to form this report. It is probable that the work of the 
Board will devolve upon the Department of A.grieulture of the 
Union Government. 

There are, in South Africa, two locusts, neither occurring 
in India. Their occurrence varies from year to year, and the year 
1909-10 was marked mainly by their comparative absence. One 
species occurred scarcely at all in British territory and hoppers 
were found only in Mozambique and in Natal, the cost of fi<yht- 
ing them in the last being under £50. The second locust occur- 
red lightly in German South-West Africa, seriously in the 
Orange River Colony and the Cape Colony, enormous swarms 
having come in from the Kalahari Desert. A strip of country 
200 miles wide was infested and enormous swarms of hoppers 
hatched. These were destroyed vigorously and the country was 
practically cleared of locusts. They anticipate a few years’ 
freedom from the pest. Practically the sole remedy used is the 
application of a strong solution of arsenic with sugar to the vege- 
tation the hoppers are about to eat. This solution is issued 
ready made and about 12,600 gallons were used. There were a 
few cases of stock poisoning due to gross carelessness in the use 
of the mixture. In the Orange River, the mixture is not sprayed 
direct on to the growing vegetation but succulent green fodder 
is cut, poisoned and laid out for the hoppers. 

It is an extremely instructive thing to realise how little 
danger there is in the use of arsenical poisons in this way ; the 
method used has been tried in India and abandoned on account 
of its supposed danger. Yet here is another year’s experience 
under very similar conditions in South A.frica and they report 
successful use of the method. In India, the use even of very 
dilute non-soluble arsenical poisons such as Lead Arseniate is, 
by the ordinary man, looked on with horror and the use of 
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insecticides generally is almost unknown. ‘ Our locusts are very 
different to those of South Africa and the poisoned bait-method 
could scarcely be used, but it is as well to realise that over large 
areas of land they use freely a solution containing twelve times 
as much arsenic as in an ordinary spray for crops. 

The Locust Bureau and the territory they work over are to 
be congratulated on the success they have attained and the very 
solid work done. The report affords interesting reading, is well 
illustrated, and the maps are most valuable. — (H. M. Lefroy.) 






THE INFLUENCE OP BACTERIA. UPON SOIL 

FERTILITY. 

By 0. M. HUTCHINSON, ba., 

Imperial Agricultural Bacteriologist. 

Previous to the introduction of the science of soil bacterio- 
logy the laboratory examination of soils had been raainl}^ directed 
to the discoveiy of the causes of their relative fertility by- 
methods depending upon the determination of their chemical and 
physical constitution. Chemical analysis has told us much as to 
the plant foods present or wanting in soils, and ha.s suggested the 
use of artificial and other manures in the field ; mechanical ana- 
lysis has shewn the necessity for taking into consideration the 
texture of the soil as a prime factor in producing fertility, but 
neither of these methods can provide full information as to the 
multitudinous and complex changes going on in the soil, the sum 
of which results in the production of available plant food. The 
importance of the biological factor has been more fully realized 
in recent years, and the object of this paper is to giv^e an outline 
of the methods which may be adopted for determining the con- 
stitution of the soil complex and its relation to fertility. 

The point to be kept in view is not so much the mere mak- 
ing of a biological analysis of a soil as the detei’mination of its 
response to cultivation, to irrigation or drainage, or to appli- 
cation of manures, whether organic or otherwise, such determina- 
tion being based upon the following considerations. A normal 
soil contains bacteria which may be roughly divided into two 
classes so far as fertility is concerned (1) beneficial, (2) detri- 
mental. Fortunately the beneficial kinds predominate in the 
large majority of cases, and for our purpose it will be sufficient to 
indicate the part they play in producing fertility. 


7 
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The beneficial bacteria may be sub-divided according- tn their 
functions in the soil : — 

(1) Those which attack organic matter or soil humus and 
convert its nitrogen into ammonium compounds. 

(2) Those which produce nitrites from these ammonium 
compounds, and those which further oxidize the nitrites to form 
nitrates. 

(3) Those which bring atmospheric nitrogen into combina- 
tion as organic compounds, thus increasing- the supply of this 
element in the soil. 

(4) Those which attack and break down organic matter in 
the soil but do not necessarily produce ammonium compounds, 
their action being beneficial as resulting in the disintegration of 
vegetable tissues which are eonsec|uent!y more readily attacked 
by ammonifiers. 

Now the presence of these various classes of micro-organ- 
isms in any sample of soil may be determined by apjn-opriate 
methods which allow of their separation and identification, and 
even of calculation of their numbers, so that it might be sup- 
posed that by the use of such analytical processes definite inform- 
ation as to the relative fertilities of soils might be obtained so 
far as their bacterial content was concerned. Now this is unfor- 
tunately an impracticable method, not only on account of the 
extremely tedious and laborious work involved, but also because 
of the impossibility of integrating the individual results with any 
probability of arriving at a true statement of their sum. Other 
simpler and more reliable methods are therefore utilized to deter- 
mine the biologic activity of a soil, and I hope to show not only 
how this is measured directly, but by what means an estimate may 
be obtained in the laboratory of the probable value of various agri- 
cultural operations when applied to the soils under examination. 

As pointed out above, the object to be kept in view is the 
response of the soil to various agricultural operations, and it would 
be well to formulate these in conjunction with their effect upon 
the condition of the soil and the probable modifications in the 
bacterial content resulting therefrom. 
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1. — Tillage Resulting in Increased Aeration. 

The aetivitjT of practically all beneficial bacteria is increased 
by this means ; the breaking down of vegetable tissues such as 
roots, stubble, green manures ploughed in, and cattle manure is 
dependent upon sufficient aeration of the soil, and so, to an even 
more marked extent, is the final process of nitrification. 

2. — Irrigation and Drainage. 

These two complementary procedures are intended to regulate 
the water content of the soil, primarily for the supply of moisture 
to crops, but the maintenance of the optimum amount of water 
is also vital to the action of beneficial bacteria; shortage of 
water produces ceissation of their activity, and excess, or water- 
logging, not only has the .same result but encourages the action 
of certain detrimentals, notably those denitrifiers which are 
responsible for the losses of combined nitrogen which take place 
under these conditions : aeration is also depiendent upon a proper 
regulation of the water-supply. 

3. — Manuring. 

Although all cultivated soils contain bacteria, the number 
of these which are found varies enormously in accordance with 
certain factors such as water-supply and temperature, but also 
in proportion to the amount of organic matter present, so long as 
this is not in an great e.x cess. The correlation between number 
of bacteria and pei’centage of humus is one that necessarily 
suggests itself, just as it is natural to assume that the most 
fertile soil is, cwteria paribus, that one containing the optimum 
amount of this constituent. The addition therefore of organic 
manures to any soil will affect the numbers and activities of the 
soil organisms in proportion to the resulting approximation to the 
optimum humus content ; that is to saj!’, that we may expect to 
find not only an increase in the number of bacteria but a 
proportionate rise in the degree of biologic activity on addition 
of organic matter sucli as oil cake or green manure to a .soil which 
pi’eviously contained less than the optimum amount. In the 
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present state of our knowledge of the subject we are not able to 
make any very accurate use of this method of deternuning the 
reaction of a soil to such treatment, but further study of the 
complex factors involved will no doubt increase our knowledge 
of the relation between humus content and fertility. Such study 
must include observations not only of the nuinber.s of bacteria 
associated with varying contents of humus, but of the effects of 
such variation upon the relative numbers of the different kinds of 
micro-organisms, and upon the total resulting changes in the 
condition of the plant food which depend upon their activity. 
The effect of the addition of vegetable matter to a soil may be 
considered under three heads ; (1) as directly adding nitrogen in 
the form of nitrogenous plant tissue ; (2) as stimulating the action 
of nitrifiers ; (3) as encouraging the growth of nitrogen fixing 
organisms such as Azotobacter, which, if supplied with carbo- 
hydrates, such as sugars, can take up free atmospheric nitrogen 
which is thus added to the store of this element in the soil. 

Under the first two heads come green manures, roots and 
stubble and weeds either growing with the crop or ploughed in 
after fallowing ; under the third head we find comparatively few 
instances in actual practice and the result of their application is 
only doubtfully to be assigned to the fixation of atmospheric 
nitrogen. The use of molasses in Mauritius on sugar-cane soil 
may no doubt depend for its efficacy upon such action, and it 
appears probable that certain artificial cultures ostensibly purport- 
ing to convey root nodule organisms into the soil mainly affect 
the nitrogen content of the latter through the agency of nitrogen 
fixers such as Clostridium, which do not enter into symbiotic rela- 
tionship with leguminous plants. I do not propose to deal with 
this aspect of soil fertility, and shall therefore omit any special 
reference to the reaction of soils to treatment calculated to encour- 
age the growth and activity of Azotobacter or similar nitrogen 
fixers. 

The problems involved in the management of the operation 
of green manuring will naturally resolve themselves into a series 
of investigations as to the effect of this process upon the biologic 
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condition of the soil. The point of growth at which the green 
crop may be ploughed in with the best results, and whether this 
should be done directly, or after cutting and drying ; the effect of 
adding lime or gypsum to the soil at the time of ploughing in and 
of the distribution of the rainfall, all these points are evideiicly 
so closely connected with the biological factor as to demand 
exhaustive biological analysis, which alone can giwe any 
satisfactory indication of the best method of dealing with such 
questions. 

Similarly in the case of cattle manure, the information pro- 
vided by chemical analysis as to the amount of plant food intro- 
duced into the soil iti this form will give but meagre indications 
of its real relation to fertility. It is necessary to lake into account 
not only the amount of plant food in the manure and the specific 
effect of the latter upon tilth, but also the capacity of the soil to 
deal with it successfully through the agency of bacteria, which 
depends not only upon the presence of the latter in sufficient 
numbers but also upon a proper supply of water and air, secured 
only by the amenability of the soil itself to tillage. Furthermore, 
it is of no less importance to consider the effect of the cattle 
manure as a conveyor of bacteria into the .soil, but the complexity 
of this aspect of its functions as a fertilizer makes it inadvisable 
to deal further with it at present. 

The relationship between bacterial activity and manuring 
with artificials, such as superphosphate, potash and lime, has not 
.so far been studied very closely, except in the case of nitrification. 
Here a very intimate relationship has been shewn to exist between 
the amount of nitrification effected and the presence of lime ; 
and the same has been found to a lesser degree to be the case with 
phosphates and potash. The action of sulphate of ammonia 
upon the soil in producing an acid condition of the latter must be 
taken into account as influencing its bacterial activity, and the 
effect produced by certain potash manures upon the texture of 
the soil has similar results. Fallowing and the rotation of crops 
must also of necessitj^ affect the constitution of the soil complex 
and depend largely for their effect upon this action. 
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It will be seen, therefore, that the success of every agri- 
cultural operation, designed to increase the tertility of the soil 
depends very largely upon its effect upon the activities of soil 
bacteria, although these methods of treatment have been arrived 
at empirically and without any knowledge of this relationship. 
The evolution of many other arts requiring the intervention of 
micro-organisms has depended upon similar empirical methods, 
such as those which were iu use iu distilling, brewing, dairying and 
vinegar making, until comparatively recent times. The great im- 
provements effected in such industries by seientitie study of the 
organisms involved, gives us good reason to e.xpect that the 
science of soil bacteriology, at present in its infancy, will in its 
turn' do for agriculture what similar methods ol' research ha^'e 
done for these other arts. 

LABOK,VroRY ]S1 KTHODS. 

The following description ot the methods in use in tlie labora- 
tory to determine the reaction of soils to the various agricultural 
operations described above, is not intended as a guiile for labora- 
tory use, but merely to give an indication of tlieir scope, and may 
perhaps afford some further insight into the possibilities and 
limitations of soil bacteriology. It will be seen from this descrip- 
tion that our knowledge of the changes produced by bacterial 
action depends upon (1) observation of the actual growth of 
bacteria, and cultural methods adopted for their separation, 
identification, and enumeration, and (2) chemical analysis designed 
to ascertain the results of bacterial activity iu artificial culture 
media and in soil samples. 

Culture media are designed to promote the grow'th of 
micro-organisms and are either intended to allow of the develop- 
ment of all organisms, present in the soil sample within wide 
limits, or have a special constitution which will favour the growth 
of certain bacteria whilst preventing that of others which niay^ 
be present. Media may be either solid or liquid, the former 
class including such media as gelatine and agar and the latter 
such solutions as beef broth, peptone solution, and special 
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solutions containing the elements essential for growth, but 
characterized by the presence of certain inorganic salts or organic 
compounds, which serve either to promote the growth of certain 
bacteria if present, or to indicate their power to produce 
certain special chemical changes. As an example of the former 
may be instanced the special solution containing mannitol or 
mannite which promotes the growth and nitrogen fixing activity 
of Azotobacter, and of the latter class an example is afforded by 
nutrient solutions containing, in addition to the necessary ele- 
ments, sulphate of ammonia, the oxidation of which to nitric acid 
may be measured, and the amount of the latter formed taken 
as an indication of the presence and activity in the soil sample 
of nitrifying organisms. The solid media gelatine and agar owe 
much of their usefulness to the fact that they may be liquefied 
by heat, and in this condition inoculated with the soil extract 
containing the bacteria whose characters it is desired to determine. 
In the description of the operation of plating which follows, the 
value of this property will be shewn and indeed it may be said 
that bacteriology has made its greatest advances as a science as 
a direct consequence of the introduction of this method by Koch. 
It would be impossible within the limits of this paper to give any 
further account of the numerous media which are employed in 
soil analysis ; but it is hoped that the description of the special 
methods which follows will give some idea of the bearing of their 
composition upon their utility in determining the presence and 
general character of soil bacteria. 

Plating. 

A weighed quantity of the soil to be examined is shaken up 
with sterile water and a small portion of the extract thus obtained 
introduced into a test tube containing the medium, either gelatine 
or agar, the latter having been previously liquefied by heat, and 
kept at a temperature sufficiently high to ensure fluidity but not 
high enough to kill the bacteria. The liquid medium is then 
stirred to distribute the bacteria evenly throughout it, and 
is poured out into a fiat glass dish with a loose cover (a Petri 
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dish) and allowed to set by cooling, after which it is kept in an 
incubator at a constant temperature. After 12, 18, or 24 hours, 
bacterial growths wdll be found forming “ colonies ” upon or under 
the surface of the medium. The dilution with water referred to 
above is made use of in order to reduce the number of bacteria 
present to an amount which wdll allow of the separation of the 
individual bacteria from one another by sufficient distances to 
prevent over-crowding of the plate with colonies ; each colony is 
produced by reproduction from a single bacterium, and it is this 
fact, together with the solidity of the medium, which prevents 
the bacteria contained in it from moving about, which makes it 
possible to obtain pure cultures, that is, cultures containing only 
one kind of bacterium, by this method, if the dilution is sufficient 
to separate the individual colonies from one another. 

Plate XIX reproduces photographs of soil plates prepared in 
this manner, shewing the varying numbers of colonies obtained 
from poor and rich soils, and from different depths in the .same 
soil. It is from such plates that counts are made of the numbers 
of bacteria actually present in the same weights of various soils, 
and indications obtained of the variation produced by different 
methods of treatment, such as partial sterilization by heat or 
antiseptics. In Plates XX and XXI are shewm the action of hot 
air, steam, drying at 50' C. and various antiseptics, in reducing the 
normal number of colonies. Such plates Hi*e of use in determining 
the value of various methods of sterilizing soil samples, this last 
being a necessary preliminary to many laboratory methods of 
investigation, but are reproduced here mainly on account of their 
interest in connection with recent theories of soil fertilization by 
partial sterilization. I do not propose to consider these theories 
at present, but I have introduced the plates in question as of 
general interest in connection with the subject of plating, and of 
particular interest as illustrating the effect of hot wmather 
ploughing or “ weathering ” upon the bacterial content of Pusa 
soil. > - 

Although it is impossible in a photograph to do much more 
tbau shew numerical variation, it will be easily understood that 
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examination of the plates themselves reveals dilFerences of a much 
more complex order. Thus, after heating a soil for three days to 
a temperature of 60° C., although no great difference in number of 
colonies may result, yet a very obvious alteration in their character 
is generally apparent. It must be understood that the kind of 
growth, or “ cultural character, ” which is formed by a bacterium 
is a more certain means of recognizing its species than is its form 
as seen under the microscope ; bacteria which appear similar so 
far as their form is concerned, presenting easily recognized 
differences when grown on various media. 

These “ cultural characters” include variation in the form and 
colour of the “ colonies,” and differences of behaviour towards 
the medium, such as are presented by liquefaction of gelatine 
media or the production of acid and gas in those containing 
sugar. On these lines a complete analytical scheme is made use 
of, resembling those adopted in chemical practice, in which the 
various culture media take the place of chemical reagents, being 
utilized to distinguish between species of bacteria by the differ- 
ences in the reaction of the latter to the media on which they 
are cultivated. 

Having obtained information by plating as to the numbers 
and species of bacteria present in the soil under examination, 
further investigation is aimed at determining its capacity for 
producing plant food from organic matter by ammonification and 
nitrification. As an introduction to the description of the ana- 
lytical methods employed to determine the extent to which these 
two processes can be carried in any particular soil, it is necessarj^ 
to draw attention to the distinction which must be made between 
the power of a soil to produce nitrification, depending upon the 
numbers and activity of nitrifying organisms it contains, and its 
capacity for nitrifying organic matters introduced into it, which 
depends indeed upon the activity of the bacteria, but still more 
so upon the physical condition of the soil itself with regard to 
water-supply and aeration. It is for this reason that special 
methods of ascertaining the nitrifying capacity of a soil are made 
usepf, involving recognition of this fact, and intended to deter- 
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iiiine not only the nitrifying capacity of the .soil, but under what 
uondition.s of water content, aeration, humus content or supply 
of .such substances as lime, phosphates or potash, the most 
favourable results may be obtained. This has been referred to 
above as a method of determining in the laboratory the reaction 
of a soil to treatment in the held ; and it is hoped that a deserip- 
tion of the method will pi-ovide some indication of the value of 
soil bacteriology as an aid to elucidating the primal problem of 
fertility and its causes. 

N ITUIKICATIOX. 

This process is so intimately connected with the provision of 
available nitrogenous plant food, that the nitrifying power of a 
soil may be considered as a limiting factor in fertility. The 
primary object of the laboratory examination of soil samples is 
not, however, the mere measurement of tlieir relative nitrifying 
powers alone, but is intended to di.scover (1) what nitrifying 
power they possess, and iti) under what conditions this may be 
made the most of. Remembering that “ nitrilication” means 
generally the conversion by bacteria of organic nitrogen, whicli, 
in the form in which it e.Kists in vegetable matter is not available 
as plant food, into nitrates, which are readily a.ssimilable by crops, 
our aim is to discover the capacity of a soil to produce this effect 
upon addition to it of organic matter such as green manures, 
cattle manure or oil-cake. A special case is the oxidation ot 
sulphate of ammonia when used as a manure and this reaction 
may also be measured in the laboratory. 

Two alternative methods can be adopted for estimating the 
nitrifying power of a soil ; a weighed quantity of the soil sample 
may be introduced into a liquid medium containing sulphate of 
ammonia in addition to the necessary nutrient salts, or a measured 
volume of a watery extract of the soil may be poured oyer a 
sterilissed portion of the same soil, to which a known quantity of 
nitrogenous matter has been added. In either case periodical 
analyses are made, of the solution in the first method, and of the 
soil medium in the second, to determine the amounts of nitrite and 
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nitrate which have been formed. It has been found that the first 
method, originally proposed by Omelianskj^ and others, does 
not give certain indications of the nitrifying power of a soil 
owing to the lack of aeration in the liquid inediuui, and the want 
of approximation to those natural conditions which obtain in tlie 
soil itself. The laboratory measurement of nitrification at Pusa 
is therefore made by the second method, although this involves 
the use of larger soil samples and is generally more laborious. 

By this method it is possible to measure approximately the 
amount of nitrate produced in various soils from organic matter 
added in the form of (1) green manure, (2) oil-cake, (3) cattle 
manure, (4) crop residues such as sti’aw, stubble, roots, etc., 
(5) sulphate of ammonia used as artificial manure. Further 
valuable indications may be obtained as to the etfect upon nitri- 
fication of various agricultural operations ; thus the optimum 
amount of water for nitrification in the particular soil under ex- 
amination may be determined by varjnng the amount added to 
the soil medium ; the effect of cultivation with consequent aeration 
may be observed by periodical stirring of the soil medium, and 
also the result of adding lime and artificials such as potash and 
superphosphate. In many cases in actual practice the fertility 
of a soil has been found to be prejudicially affected by the use of 
certain manui'es and in other instances their addition has not 
resulted in the expected increase of crop. Determination of the 
effect upon the nitrifying power of the soil of such manures may 
shew that their failure is due to their relation to this factor in 
fertility, and may indicate a variation in treatment in the field 
accordingly. Thus the successful use of sulphate of potash for 
a crop requiring potash to produce a full return might depend 
upon its application at such a time of year as would not interfere 
with the activity of the nitrifying organisms and the consequent 
supply of nitrates for the crop, or again, more complete informa- 
tion as to the nitrifying processes in a soil obtained by laboratory 
examination might indicate the • advisability of ploughing in a 
green manure at a particular stage of its growth coincident with 
a certain water content of the soil or with a condition of the 
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plant itself favourable to attack those micro-organisms respon- 
sible for the initial stages of its decay. 


AM.«0NlFICAT10>r. 

Before nitrification can take place in a soil the nitrogen 
contained in its humus must be con\ erted into ammonium salts ; 
this change depends upon the presence and activity of micro- 
organisms either bacteria or fungi, many species of which may 
be classed as ammonifiers in consequence of their power to 
produce ammonia from nitrogenous organic matter. The 
ability of a soil to deal successfully with organic matter will 
therefore depend upon the presence therein of ammonifiers and 
the general suitability of the soil itself as a medium for their 
growth and activity. Observations may be made in the labora- 
tory on simialr lines to those described above in connection with 
nitrification, to determine the ammonifying power of a soil 
sample, For this purpose a weighed quantity of the soil is 
introduced into a solution containing peptone, a soluble form of 
nitrogenous organic matter, periodic determinations of the 
ammonia formed being made. Further and more useful informa- 
tion as to the ammonifying capacity of a .soil may be obtained by 
the use of the soil itself as a medium, as described above in the 
case of nitrification, and in actual practice parallel determinations 
of the ammonia and nitrates produced are carried out in duplicate 
samples, If it is wished to determine the suitability of the soil 
under examination for the growth and activity of ammonifying 
organisms, a sterilized sample may be inoculated with a pure 
culture of such a bacterium as Bacillus Mycoides, after admixture 
with a measured quantity of some such organic nitrogenous 
substance as oil-cake, the rate of production of ammonia affoi'ding 
an indication of the condition of the soil with regard to bacterial 
growth and action. In this ca.se again, information as to the 
reaction of the soil to treatment in the field may be obtained by 
modification of the water content,- addition of organic or mineral 
manures or of lime salts, and further problems as to the effect 
of water-logging, of compacting the soil, and of ploughing in the 



PLATE XXI. 


Toluene 5%. Control. Untreated. 

3 DAYS. 



A. J, I. 


Thymol Saturated. 
5% Solution. 


Formaldehyde Yapoue. 
24 HOURS. 





INFLUENCE OF BACTERIA : HUTCHINSON. 


109 


hot weather or in the rains, may be studied from the biological 
point of view. 

Recent work on soil bacteriology at Rothamsted has 
demonstrated the intimate connection between the presence of 
ammonifiers and fertility ; it has been shewn that plants can 
assimilate nitrogen in the form of ammonia without its conversion 
into nitrates, and it has further been proved that the increase in 
fertility produced by partial sterilization of a soil is directly 
connected With the corresponding increase in the number of 
ammonifiers. Partial sterilization may be effected by a moderate 
degree of heat — 98°0.,or by the use of antiseptics such as toluene; 
the immediate result of such treatment is the destruction of all 
actively growing (vegetative) micro-organisms, and plating shews 
a corresponding diminution in the number of colonies, but further 
plates made after an interval of some days shew by their numerous 
colonies that some fotms of life have survived the sterilizing 
treatment and have subsequently multiplied in the soil. This 
survival is limited to those forms which can produce spores as a 
method of reproduction, these spores being particularly resistant 
to the action of heat and antiseptics, enabling the organism to 
withstand high temperatures, as in the case of Bacillus Subtilis, 
the so-called Hay Bacillus, the spores of which survive boiling 
in water for as much as an hour without losing their vitality, 
It has long been known that partial sterilization produces increas- 
ed fertility, but this has been generally considered to be due to 
alteration in the chemical content or physical texture of the soil. 
The Rothamsted experiments give good reason to suppose that 
such increase is mainly due to the destruction by the heat or 
antiseptics of all living soil organisms except those existing as 
spores, thus removing from the soil those protozoa (ciliata and 
amcebse) which prey upon and keep down the ammonifying 
bacteria. Upon the removal of the antiseptic, or return of the 
soil to its normal temperature, the surviving spores germinate, 
and the bacteria, unchecked by the predatory protozoa, multiply 
rapidly, giving rise to a corresponding increase in ammonia 
production and consequent supplies of available nitrogenous 
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plant food. T}ii.s view lias a special interest in India, as it 
appears to indicate a possible cause for the increased fertilitv 
produced by hot weather plouo'hino’. Mj-. Howard ofj’usa, who 
uses the term weathering ” for this operation, is of opinion that 
partial steriliKation i.s effected by the high temperature, about 
(iO°C. to which the surface soil is raised under tiie hot sun of 
April, May and June. I have found that this temperature 
actually produces an alteration in the bacterial content of the soil, 
and if if penetrated to the lower layer.s it would no doubt eliminate 
many of tho.se bacteria which produce unfavourable .soil conditions 
.such as result from the elaboration of organic acids, such as 
butyric acid from humus. The actual results of weatiiering,” 
so far as I have been able to ascertain them in tlip laboratorv, arc 
as follows : — 

Fil'd . — More or less complete desiccation of the soil 
resulting in the death of most protitzoa and many 
liaeteria. 

,SVcrt/n/,--{’o!nplete aeratifin, jirodueing conditions highly 
lavouralile to nitritication and jireventing acid 
fermentation of linnius. 

The alteration of tlie physical texture ot‘ tlie .soil and all the 
elfeets associated with proper tilth do not come within the .scope 
of this papei-, hut it will he readily realized that they must play 
an important part in the preparation of the soil for cultivation 
of crops. Mr. Howard has described elsewhere the increased 
fertility due to this method and has emphasized the obvious 
increase of available nitrogenous food to be inferred from the 
general appearance of the crops raised on “ weathered ” soil. 
Further investigation is being carried out of the eamses underly- 
ing this result, and it is hoped that some mseful information may 
be obtained by bacteriological analysis. 

Certain bacteria develop more rapidly under conditions 
whiclv prevent free access of oxygen; these are known collec- 
tively as anaerobes and include many of those bacteria which 
are responsible for detrimental reactions in the soil such as 
denitrification and acid fermentation. Denitrification implies 
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the reversal of the beneficial process of nitrification, tl>e result 
being the reduction of nitrates to nitrogen gas, ivliieli then 
escapes as such into the air and is lost to the agriculturist 
Fortunately it is possible to avoid much of this loss by methods 
of cultivation which ensure proper aeration of the soil ; tillage 
and draining effect this purpose by increasing the supply of air 
and limiting that of water. In the laboratory it is possible by 
artificially reducing the supply of air to a soil plate to measure 
the resulting increase of tlie anaerobes present ; this may be done 
by enclosing the cultures in an airtight vessel from which the 
air or oxygen is then removed, nr moi’e simply by covering the 
surface of the medium with a glass plate. The results of many 
agricultural operations are modified by the intervention of anae- 
robes, especially in the case of the conservation of cattle manure, 
the ploughing in of green manures in wet soil, and wet rice culti- 
vation, and laboratory investigations will, it is hoped, help to eluci- 
date some of the jiroblems connected with these operationsin India, 

In addition to the loss of nitrogen produced bj’ denitri- 
fication, further harmful effects are liable to follow from the 
prevalence of those conditions which give rise to it. A large 
number of soil bacteria are capable of acting upon organic matter 
in such a way as to produce organic acids, notably butyric acid, 
under such soil conditions as result from inefficient methods of 
cultivation with imperfect aeration and drainage. This is 
especially the ease when large amounts of organic matter are 
introduced into the soil as green manures, without being- 
followed by proper tillage and preceded by efficient drainage. 
Laboratory examination of soil in this condition reveals the cau.se 
by discovering the presence of an undue number of such bacteria 
as are associated with acid fermentation of organic matter. The 
acidity of the soil resulting from such conditions is most un- 
favourable for the proper opei-ation of the beneficial micro- • 
organisnis de.seribed above, and in general terms maybe said to 
reduce the biologic activity of the soil and therewith its fertility. 

The life processes of bacteria I’esult in the production of 
carbon dioxide gas, and in general terms it may be said that the 
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amount of this gas foi’med in a .sample of soil, containing no 
living higher plants, may be taken a.s a measure of tlie biologic 
activity of that sample. Dr. Russell of Rotliamsted has devised 
a form of apparatus for estimating directly the amount of carbon 
dioxide formed in a jneasured quantity of soil, and this apparatus 
may usefully be employed for detei'inining, not so much the 
relative biologic activities of various .soils, as the effects upon the 
bacterial life contained in them, of such methods of treatment 
as we have been considering with reference to field [iractiee. The 
photograph of this apparatus shows its general arrangement ; 
the soil sample is introduced into a glass flask communicating 
with a side bulb containing caustic potash, and having a calibrated 
tube dipping into mercury, the whole being hermetically closed. In 
the photograph Plate XXII it will be seen that there are six of 
these flasks contained in a watej’ bath to ensure even temperatui'e, 
with calibrated tubes dipping vertically into mercury reservoirs. 
The carbon dioxide formed by the soil bacteiia is absoihed by the 
caustic potash, thus lowering the gas pressure in the flask and 
causing a corresponding rise of mercury in tlie veitical tube ; 
this rise is measured periodically and may be taken as indicating 
the relative amounts of bacterial action going on in the samples. 
Unfortunateljy the results are liable to be interfered with by the 
evolution of other gases than carbon dioxide such as nitrogen and 
maivsh gas, which may set up an increase of pressure and thus 
nullify the readings, and although this is not likely to happen in 
the majority, of cases, the possibility of its occurrence limits the 
use of this apparatus in laboratory practice. Nevertheless it is 
of value in certain eases where it is desired to ascertain the eftect 
of varying methods of treatment on the same soil, such as 
variation in percentage of water, or the addition of organic 
matter, or of artificial manures. 

Pot Cultures. 

The general result of the individual activities of the bacteria 
which I have dealt wuth above, in modifying the fertility of the 
soil, can be only roughly estimated from theoretical consider- 
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atioiis ; a nearer approximation can be arrived at by testing the 
fertilizing action of various bacteria by means of pot cultures. 
Owing to limitations of space I do not propose to describe this 
method, but will merely say that just as it is possible to make up 
artificial soils containing varying quantities of plant foods, so can 
various bacteria be added to a previously sterilized soil, and their 
action upon its fertility be noted. The principal difficulty lies in 
the initial stages of the work ; to completely sterilize a soil with- 
out producing deleterious substances from the organic matter 
it contains is a matter of difficulty, and to avoid the accidental 
introduction of bacteria or fungal spores in the process of sowing 
seed in the pots requires very special precautions which may fail 
to ensure success, without affording any indication of their 
insufficiency at the time. I hope in a future issue of the Journal 
to give an account of the methods in use at Pusa to test the 
action of bacteria on soil fertility by pot cultures. 
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IV. — Capital. 

Before dealing with the many particular forms in which 
Capital is essential to the former, it will be as well to start with 
a few facts regarding the nature of capital in general. 

Capital is wealth .set aside to assist in future production. 
It can be employed in production not only by the owner, but by 
another who may borrow it for the advantages that he can obtain 
from it. The interest which he pays for it represents the price 
of the advantages which he hopes to obtain. This price, like the 
prices of other commodities, is mainly regulated by demand and 
supply, if we exclude the question of risk. Thus we find that 
ill Europe the general tendency of the last thousand years has 
been for the rate of interest to fall, denoting a steadily increasing 
supply of capital. For loans on good security the rates of in- 
terest in Western countries have roughly fallen as follows 

1400 A. D, 

3500 A. D. 

1600 A. D 

1700 A. D. 

Present (lay 


In England at the present day a landowner can raise a mort- 
gage on his land at about 4 per cent. 



• For purposes o£ statistics the term Decc.an has been_taken to refer to the Geutral Division 
of the Bombay Presidency. 


/o 




RURAL ECONOMY : KEATINOE. 


115 


Space will not permit here to go into the history of loans to 
farmers in the Deccan and the interest paid by them in the past ; 
but it may be stated that at present a public body like the 
Bombay Municipality with first class security can borrow at 4 
per cent. ; a holder of good land situated in a favourable part of 
the Deccan who has a reputation for honesty could raise a 
moderate mortgage on his land at about 9 per cent. ; while for a 
short accommodation on good security {e.g., a standing sugar-cane 
crop), a man would have to pay about 15 per cent., a rate which 
has been fairly uniform during the past century. This high rate 
of interest in the case of good security is due to several causes. 
Capital is very scarce in the Deccan, and for want of organisation 
the cultivator cannot get in touch with the money market of the 
towns, and is often unable to realise what credit he has got. 
Further a creditor who finds it nece.ssary to foreclose on a mort- 
gage may discover that he has to face not only the worry of a 
civil suit but also a hostile combination of the cultivators in the 
village where the land is situated. In cases where the security is 
land but is less good than in the ease mentioned above, a cultivator 
maj^ pay anything up to 24 per cent, interest for a loan. Loans on 
personal security are made by particular classes of money-lenders 
and any rate of interest up to 100 per cent, may be charged. These 
rates of interest will appear to many to be very high ; but it is 
necessary to look at the facts from the point of view of the 
lender as well as that of the borrower ; and when consideration 
is paid to the ri.sks of losing the capital, to the trouble involved 
in collecting the interest and to the personal enmity which the 
village money-lender often incurs, it may be doubted whether 
they are excessive. A century ago in parts of the Deccan, the 
village hania was afraid to stop in his own house, but would sleep 
in a different house every night, so as to elude anyone who might 
have designs to offer him violence. Even since the advent of 
more settled conditions the money-lenders of the Deccan have at 
various times been the object of open attack by the landholders 
whose lands they had acquired • and in the present day cases are 
not uncommon where both the person and the property of the 
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villaf^e monej'-lender are the subjects of violence on the part of 
the villagers. 

Economists inaj^ truly point out that the man who pro- 
vides capital is a public benefactor .since, by the u.se of capital, 
production is cheapened and the community gain.s ; but the pre- 
judice against money-lending, which led to the strict rules against 
the taking of interest, framed by the early Chri.stian and Mohame- 
dan churches, is still shai’ed by many. In the relations between 
money-lenders and eultivatoi’S there is much give and take ; but 
in the long run the tendency is for the debtor to do most of the 
giving and the creditor the taking. Many instances can no doubt 
be cited against money-lenders of unfair bargains, harsh treatment 
and fraudulent accounts ; but the foct remains that the small 
village money-lender does not usually acquire much wealth, 
though he often lives a more laborious and frugal life than 
many of his clients. If the risks, labour and, in many cases, the 
unpopularity of his calling be taken into eon.sideration, it is 
doubtful whether the intei'est which he charjjes is hisfher than 
the conditions warrant. 

To turn to the farmer’s capital, its various uses may be 
tabulated as shown on page 117. 

Many farmers would probably comsider the above classifica- 
tion to be unnecessarily comprehensive, and to include forms of 
capital to which they pay little or no attention. If a man’s 
business is to be put on a sound basis, however, and the maximum 
profit extracted from the land every form of capital enumerated 
above must be provided for in some way or other ; and it is only 
by a proper understanding of each form of capital that correct 
accounts can be kept and the true soui’ce of profits and losses 
determined. With regard to the land and the labour supply, 
a farmer can often do little to alter the conditions in which he 
finds himself, and can only adapt himself to them as best he can. 
In the management of his capital, however, he has more scope 
for the exercise of discretion; and it is to a great extent 
on his business management that his financial success will 
depend. 
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To consider the various forms of capital in order — 

Land has been already treated separately. When the 
farmer owns the land which he cultivates, it, of course, forms 
part of his capital. In the Deccan it unfortunately forims in 
many cases almost the whole of the cultivator’s capital. Land 
should offer good security for borrowing at moderate interest 
the capital necessary to work it ; and about half the land is 
mortgaged to a greater or less extent ; but as has been already 
shown, the cultivator is often unable to realise his credit, and 
fails to obtain capital except at very high rates of interest. 
Even this would not matter so much if the money borrowed 
were all devoted to productive purposes, or if a reasonable sinking 
fund were established by the borrower to enable him to pay off 
the loan. But this is seldom the case ; and the burden tends to 
become cumulative. It is unnecessary to say more about land 
as a form of capital except to observe that the more land a man 
has, the more of other forms of capital also he should possess, 
and that the farmer whose whole capital is .sunk in land and 
permanent improvements is at a disadvantage as compared 
with a man owning less fixed and more working capital. 

V. — Permanext Improvemexts. 

Few people probably, who are familiar with the landscape 
of rural England, realise -what changes in the scene have been 
effected by the expenditure of labour and capital in the past. 
To note the difference it is not necessary to go back to 
remote ages when the valleys in many parts were covered with 
forest and swamp, and cultivation w^as confined to the higher 
ground. Progress has no doubt been continuous for centuries 
past ; but it is the expenditure during the last two centuries 
on enclosures, field drainage, pastures, wind breaks and farm 
buildings, that has enabled the English farmer to survive the 
depression caused by the ruinous fall in the prices of agricultural 
produce, due to the foreign competition resulting from improved 
communications. The outcome has not been particularly profit- 
able to the landlords who incurred the expenditure ; since in many 
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localities the value of land is now no greater than the cost of 
the buildings and other permanent improvements attached to it ; 
and the owner has often been compelled to sell his land for any- 
thing that it would fetch to some one with an income derived 
from sources other than agricultural, who could afford to keep 
in repair the improvements that his predecessor had effected. 
But the matter is more than a question of money ; and the 
landowners of England have this to their credit that they have 
borne the burden which every other country in Europe shifted 
on to the shoulders of the whole community by means of protec- 
tive duties; and so have justified the policy of the 17 th century 
which put so much of the common land in England into their 
hands. 

To appreciate the significance of the improvements that have 
been effected the inquirer need not go further than the west 
of Ireland to see what unimproved land means ; a desolate 
stretch of wind-swept bog-land without a fence or a tree ; with 
no signs of life but a few stray huts, each with its potato patch 
and guarded by a small boy to drive off stray animals. With 
capital laid out in reclamation this land might support the ship- 
loads of emigrants who yearly make their way to America, and 
more besides. In default of such capital the tract becomes a 
“ Congested District ” by virtue of the scanty population which it 
retains. Conditions in India are very different to those in 
England, and there has not been much disposition on the part 
of the proprietors in the Deccan to improve and develop the 
resources of the land. In the western portion some careful 
and laborious teimacing has been done on the hill sides by the 
smaller owners. Here and there a favoured tract will be well 
supplied with irrigation wells, and some farm buildings may be 
seen in the fields ; but over the greater portion the landscape 
owes nothing to the hand of man, and the fields lie unwatered, 
unfenced and unembanked, without shelter for man or beast. In 
a dry country like the Deccan, the prime agricultural necessity is 
water, and in many localities where rainfall is scanty the annual 
produce of the land can be increased ten-fold by perennial 
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irrigation. The larger irrigation workf^have bumi const rnclecl by 
Government ; and in the Central Divi.sion alone 110,000 acres 
are annually watered from Government canals. The,se irrigation 
works have in the past 40 year.*? involved a capital expenditure 
of Rs. 260 lakhs. Work is in progress on asiditiunal irri- 
gation schemes estimated to cost Rs. 211 lakh.s ; plans and 
estimates have been prepared for a large .scheme costing over 
Rs. 300 lakhs and calculated to irrigate about 3 lakhs of acres 
in the driest part of the Deccan ; while a preliminary survey 
has been made for irrigation works calculated to water 2| 
million acres in the Deccan and Southern Slaratha country. 
Private enterprise is responsible for some 150,000 wells irrigating 
about 348,000 acres ; for small tanks irrigating about 4,000 acres; 
and for the construction of dams and channels from streams which 
water 65,000 acres. These latter are led from a permanent or 
temporary dam, often with much ingenuity, along the contours 
of the bank till they can command a cultivated field. 

From the above figures it will be seen that irrigation has 
not been entirely neglected. The fact remains, however, that 
out of 13,056,000 acres cultivated in the Central Division only 
527,000 .acres can at present be irrigated ; that is to say, only 
4 per cent, of the whole. The possibilities of large reservoirs 
are limited, and, such as they are, they are being realized by 
degrees. Pew small streams which run for any length of time 
after the end of the rains are neglected by the cultivators ; 
but there is a large field for ])rofitable investment of capital in 
digging wells in localities where the subsoil water is reasonably 
near the..surface. Another source of irrigation which is neglect- 
ed consists in the perennial supply contained in many reaches 
of the .larger rivers. The great difference in the water levels of 
the wet .and dry seasons presents an obstacle to the convenient 
utilisation of such water, and conditions are seldom favourable 
for lifting it in the traditional way with the« 2 o^, or leather water- 
bag ; but by the use of engines and pumps this difficulty can be 
overcome. Experiments are now being made with various kinds 
of engines and pumps to ascertain the cost of lifting water in 
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this way ; and there can be little doubt that under suitable con- 
ditions capital can be most profitably utilised in this way. A 
note of warning must however be sounded in connection with 
investments of this description. It is no use for a man to sink 
capital on such improvements unless he has sufficient working 
capital to run the plant. The same argument applies in a less 
degree to the construction of wells ; for it is not an uncommon 
thing to find a cultivator who has exhausted his capital, and 
possibly his credit, in digging a well, and then finds that he has 
no means to work it properly or keep it in repair. A useful 
form of small investment consists in the construction of field 
embankments, known as tdls, which prevent erosion and scour 
during heavy rain, and I'etain in the soil the rain water that 
falls. When combined with field levelling and tree planting, and 
skilfully executed, they are of much value. Such works may be 
large or small, and there is hardly a cultivator who could not 
make some small improvement of this nature eveiy year at little 
or no cost beyond his own labour. 

It has already been remarked that the cultivator very 
seldom lives in his holding. The farm buildings form part of the 
cultivator’s house in the village and are for the most part of a very 
primitive kind. It is not to be e.vpected that a man will lavish 
conveniences on his cattle which he does not obtain for himself ; 
but it is certain that the absence of comfort and sanitation that 
characterises most cattle sheds must have a prejudicial efi'ect on 
the stock. The surplus produce of the fields is seldom sufficient 
to demand elaborate store houses, but such as it is it often suffers 
considerabljT, the grain from weevils and other insects, the fodder 
from lack of protection against the rain ; and for w'ant of suit- 
able buildings the cultivator often loses much of the profits of his 
labour. 

In view of the high standard of cultivation in many parts 
the most remarkable feature is perhaps the complete absence 
of any permanent fences. A live fence cannot be produced 
at once, but in the course of a few years it can be produced at no 
cost beyond the labour of part of the cultivator’s spare time. 
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The advantages to be derived from fences are not iminediate 
or perhaps very obvious ; wliieh presumably accounts for the 
fact that none are made ; but it cannot be doubted that very real 
and substantial advantages would be derived from their existence. 
Looking at the matter as it affect.s the crop.s, it is common to see 
growing crops seriously damaged by the inroads of stray 
animals ; and in outlying fields the difficulty of guarding I’abi or 
garden crops against such damage often deters the landholder 
from cultivating them at all. The cattle too, on their side, often 
suffer seriously from feeding on young crops ; and roaming as 
they do over the unsheltered grazing grounds, the healthy with 
the diseased, live under circumstances which are anything but 
conducive to health and condition. Much of the labour now 
spent on herding cattle and guaixling crops might be saved by the 
existence of well-kept fences, whicli would do the work fer more 
effectively, and entail but little outlay either for construction or 
maintenance. 

Writers are accustomed to contrast tlie output per acre of 
one country with that of another. Before such a comparison 
can be effective, consideration must be given to the capital which 
has been sunk in permanent improvements. In England such 
improvements have been roughly estimated as representing an 
average value of .£12 (Rs. 180) per acre. Allowing 8 per cent, 
for interest, depreciation, repairs and insurance, it will be seen that 
the net annual charge against each acre of land on account of 
permanent improvements will be about £1 (Rs, 15). As regards 
the Deccan if we take Rs. 400 as representing the average cost 
of a well (taking masonry and non-masonry wells together), the 
' capital sunk on wells amounts to ... Rs. 00,000,000 
Add capital cost of Government irriga- 
tion works ... ... ... ,, 26,000,000 

Add capital cost of private irrigation 
channels from streams and small 
dams (rough estimate) ... ... „ 4,000,000 




Total 


90,000,000 
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The capital cost of irrigation works thus comes to about 
Rs. 900 lakhs. Dividing this by 5 lakhs of acres in’igated we 
find that for irrigated land the capital sunk in permanent 
improvements works out to about Rs. 180 (,£12) per acre, or the 
same sum per acre as is estimated to be sunk in permanent 
improvements in England. The above calculation, is of neces- 
sity a very rough one, and takes no consideration of outlay in 
levelling land, which is frequently necessary where irrigation 
facilities exist. It will suflfice however to show that in compar- 
ing English with Deccan outturns per acre, it is the irrigated 
land which, from the financial point of view, offers the best basis 
for comparison ; while as regards the unirrigated land which forms 
96 per cent, of the whole cultivated area, it must be remembered 
that in the matter of permanent improvements there is little for 
which the present has to thank the past ; for the amount of 
capital per acre sunk on permanent improvements is almost 
negligible. If the gross outturn per acre obtained on the dry 
lands of the Deccan compares badly with that obtained in 
England, this fact must not be overlooked. 


THE PROGRESS OF AGRICULTUJIE IN JAPAN.* 


Reviewed bv A, McKERRAL, m.a., b.sc., 

Asmtaui htupeclor-Gmei al of Agriculture in India. 

In a preface to this little book of 1 30 pages by the Director 
of the Agricultural Bureau, the object of the book is stated as 
being “ for the purpose of acquainting foreigners with the general 
outlines of agriculture in Japan,” and as the book has been written 
by a Japanese, an apology is offered for the English in which it is 
couched. There are certain passages which, as the preface says, 
‘lack intelligibility” more or less, audit certainly is regrettable 
that the book was not placed for revi.siou in the hands of a com- 
petent English scholar, but on the whole the expression is probably 
clearer than one might have expected under the circumstances. 

Most readers of the Journal will doubtless have derived their 
ideas of modern Japanese Agriculture from the note b}' Sir F. A. 
Nicholson, reviewed in this Journal (Vol. Ill, part I) by Mr. E. 
Shearer. The note above mentioned, however, dealt more or less 
with the existing conditions of to-day; the present volume is 
retrospective as well. It is divided into 3 parts, which deal 
respectively with the conditions, past and present, of Agriculture 
in Japan, Agricultural Products, and Agricultural Administra- 
tion, and in an extremely concise manner (so concise as to be 
occasionally rather bald) it presents us with both the results 
and the methods of twenty yeai's evolution of Japanese Agri- 
culture. 

The progress of agriculture in any counti’y may fairly be 
estimated by the extent to which improvements in tillage, seed 

* “ QiilUnes of Agriculture in J.apau” published by the -■Igricultural Bureau. Department 

of Agrictilt lire and Commeicej Tokyo, 1910* 
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selection, manures, implements, and live stock have taken place, 
resulting in an increase of the total acreage under cultivation', 
an enhancement of the total produce and of the yield per acre, an 
improved quality of the produce, and a rise in the prosperity of 
the agricultural population. Judged by these standards the 
agriculture of Japan, as described in part I of the book, has made 
striking progress during the last 20 years. 

According to the table on p. -37 the areas of the principal 
crops cultivated have increased during the period 1887-1907 a.s 
follows : — Rice 10%, barley 5%, naked barley or lye 21%, wheat 
12%, soy-bean 1%, buckwheat 5%, sweet potatoes 30%, and 
potatoes 28%. In addition to these purely agricultural crops 
mulberries have shown the striking increase of 69%, millets, 
cotton, and indigo have declined, owing to foreign imports and 
artificial production, but to take their place fruit, vegetables, pea- 
nuts, peppermint, and other minor crops have increased in area. 

These striking increases have been brought about by active 
governmental measures fostering reclamation of land, irrigation, 
drainage, and what is called adjustment of farm lands. The latter 
work is, perhaps, the boldest of all the schemes which have been 
tackled by the Government in Japan, and it speaks much for the 
perspicuity of those at the head of affairs that they realized that 
it lay at the foundation of agricultural progress. The arable 
land of the country is parcelled up among holders whose average 
holdings are not more than 2-45 acres in extent, the holdings 
themselves being often subdivided, with the sub-divisions not 
contiguous to each other, and forming, as in many parts of 
India, a network of minute, irregularlj?- shaped fields. Under 
such conditions improvements in the direction of improved 
implements, irrigation, drainage, etc., ai’e difficult and often 
impossible ; and accordingly, in 1899, laws were made in Japan 
encouraging owners of land to consolidate their holdings, straigh- 
ten the boundaries of their fields, and provide roads and other 
conveniences. In taking these measures “ the Government expect- 
ed to lay a perfect foundation for agricultural undertakings both 
at present and in the future, . . , the investigation made at 
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the end of the year 1909 shows that the area of the land thus 
adjusted throughout the country has reached 178,000 cho’ 
(about 490,000 acres). The work, however. Is naturally very slow, 
and as yet about j\, only of the paddj' fields have been so 
adjusted. These measures, however, mark more than anything 
else, the tkoroughne.^'t with which the improvement of agriculture 
has been tackled, and should furnish a useful object lesson to all 
who have realized that the scattered, irregular, and minute 
fields of the Indian cultivator form a very real bar to progress. In 
his note Sir F. A. Nicholson, speaking with special reference to 
Madras, has the remark that possibly as Settlement and Survey 
work proper declines, the ‘ Verkoppelung’ of scattered plots 
will employ the parties, ” but he suggests that it would be far 
better for the village associations to carry out the work themselves. 
In whatever way the desired result may be brought to pass, it must 
come before real progress can be made. No less than the con- 
solidation of holdings the construction of regularly shaped 
fields, with roads at proper intervals, and aftbrding facilities for 
irrigation, drainage, and the use of improved implements, is just 
as crying a necessity in many parts of India as it is in Japan. 

The work of irrigation and drainage has also show n remark- 
able progress. Historical records show that irrigation was a 
subject that received much attention from the rulers of Japan 
even at remote periods in its history. This policy has been 
continued, and in recent years steam and electricity have been 
adopted “by the united efforts of farming communities ” to pump 
water into the paddy fields. In March 1909, there were 73 
places where mechanical irrigation devices on a large scale were 
employed. In addition to irrigation, the drainage of paddy fields 
has received much attention during recent years. It is common 
to raise winter crops after the harvesting of the paddy, but in 
many places it was found impossible to do so, owing to the high 
level of the underground water. Accordingly, recourse has been 
made to drainage, either the open or underground system being 
employed, and vvhere natural drainage has been found impossi- 
ble, mechanical devices have been brought into use . . . ■ ■ 
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“ According: to investigations made in March 1909 there are 47 
places where provisions for mechanical drainage are adopted, and 
the area of the land drained off reaches 7,500 cho’[ ( l cho = 
2-45 acres). The book does not give details as to the pumping 
apparatus used for the purpose, but a photograph illustrative of 
it is shown at page 20. These extensions of drainage and 
irrigation have, needless to sa.y, been much facilitated by the 
adjustment of lands above described. 

In the introduction and use of artificial manures great pro- 
gress has been made in quite recent years. The Japanese culti- 
vator is naturally a careful economist, and from time immemo- 
rial has husbanded with scrupulous care such fertilizers as he 
found ready to hand. Twenty years ago, we are told, human ex- 
creta was, as it still is, the great natural manure. W eeds, farm 
manure, and ashes of plants were regarded as manures of com- 
paratively inferior quality, and among manures purchased were 
oil cakes, fish guanoes, and rice bran, but the three latter, we are 
told, were little used then. At the present day the principal 
artificials are, in order of value consumed, soy bean cakes, super- 
phosphate of lime, mixed artificials, rape seed cake, herring 
cakes, bone dust, cotton seed cake, and the total average con- 
sumption per annum for the three years 1905 — 07 amounted, for 
the whole country, to about 38,000,000 ye7i or nearly 570 lakhs 
of rupees. Superphosphate has attained to remarkable import- 
ance as a manure, the phosphate rock being apparently import- 
ed and the manufacture of the manure done in the country. 

One turns with considerable interest to what is said on the 
subject of agricultural implements, expecting to find commen- 
surate progress with that effected in manures. It is rather dis- 
appointing to find no details given, but such, however, would 
probably be without the scope of the book, which is meant to 
give a general outline only. The intensive nature of Japanese 
agriculture seems to have made the introduction of large and 
modern European or American implements impracticable, and 
the implements used at the present day are still mostly of Avood. 
Within recent years, however, it seems that inventors of new 
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agricultural implements have not been wanting and that over 
400 patents have been granted for models which are “ quite 
adapted to practical purposes.” From the Indian pidiit of view 
it would have added considerabl}' to the interest of the book 
if photographs of indigenous or inqmoved Japanese implements 
had been supplied. 

A table on page 39 gives the outturns of the [n’ineipal crops 
per “ tan” for the years 1887, IE92, 1897, r.ntg. the fi'nires 

given for each of the above date.s repi'esenting the average out- 
puts of the five preceding years. With the .single exception of 
cotton, all the crops showed a marked increase in output and in 
the ease of the principal crops this is strikingly exhibited. Thus 
rice has inoreased by about 23%, barley by 30''', “naked barley ” 
or rye by about 10%, and wheat by about 28' :'. If these fio-ures 
are reliable, they offer a convincing proof of the success which 
has attended the introduction of improved agricultural methods 
during the last two decades. 

The second part of the book deals with agricultural pro- 
ducts. The description of the cultivation of the principal crops 
is too short, and might with advantage lie expanded if further 
editions of the book are contemplated. The accounts given of 
the silk and tea industries are .somewhat fuller and are accompa- 
nied by excellent photographs. In the same part the animal 
industry and several small subsidiary industries engaged in by 
the agricultural population are dealt with. 

In connection with the animal industries a determined effort 
is being made to improve the breeds of cattle both for beef and 
milk purposes, and foreign bulls have recently been largely im- 
ported. No account is given in the book of the indigenous cattle 
of the countiy. In the case of horses we are told that “ various 
lords in the Feudal times issued regulations regarding horse 
affairs with a view to the improvement of breeding. The 
result has proved to be perceptible . ..... in the ease of the 
Nambu-horse.” A committee for the investigation of horse 
breeding was formed in 1896 as a result of the war wdth China 
and worked under the control of the Department of Agriculture. 
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It established horse breeding dep6ts and imported stallions. 
After the war with Russia in 1904-05 the subject of the supply 
of military horses was realized to be so important that a special 
Horse Administration Bureau was formed which is under the 
direct control of the Cabinet. 

In Japan there is no native breed of sheep, but apparently 
they were imported (we are not told from where) some forty years 
ago, and an American expert brought over to instruot on sheep 
farming. This attempt was unsuccessful, but in recent years they 
have been acclimatized. Several breeds of goats exist in Kyushu, 
and apparently other breeds have been recently introduced. 
Swine and poultry receive attention at the Imperial Stock Breed- 
ing Farm at Tokyo, and poultry farming as a subsidiary industry 
to agriculture has shown an encouraging development of late 
years. 

The subsidiary occupations are a great help to a community 
of small holders such as the Japanese are, and are undertaken 
by such members of the household as can be spared from the 
ordinaiy labours of the farm, or they occupy the time of the farmer 
during slack seasons. The principal are straw and chip braid- 
making, straw matting, ropes, bags and sandals, fancy mat-making 
weaving, the manufacture of paper and of various articles from 
bamboos and osiers, bee culture which has been in existence from 
very ancient times, and the culture of carp in specially construct- 
ed ponds or in the paddy-fields as an adjunct to the cultivation 
of the latter crop. 

The third part of the book deals with agricultural adminis- 
tration, and describes concisely the administrative and exe- 
cutive machinery which have effected the progress sketched in 
Parts I & II. It has a chapter on the history of agricultural 
development and the bureau of agriculture, another on the organs 
of agricultural investigation, which describes the Imperial Agri- 
cultural Experiment Station, Local Agricultural Experiment 
Stations, the Sericultural Institute, the Conditioning House. 
Stock-breeding Farms, etc. Another chapter deals with agricul- 
tural education and gives a succinct account of the agricultural 
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college of the Iniperial Univer-isity, higher agriculturfil seliools, 
ordinary agricultural schools, agricultural iiistitutfs and supple- 
mentary schools, lectures and peripatetic instruction. A further 
chapter describes what has been done in the way of formation 
of agricultural societies, co-operative societies, staple product 
guilds, rice inspection systems, rice depots, the sugar improve- 
ment office, shows and exliibitions, and agricultural liaiiks. 

Most of the details connected with Tuhuinistration, educa- 
tion, co-operation and credit, and otlier aspects of agricultural 
development, have already been presented to Anglo-Indian 
readers in Sir P. A. Nicholson’s note. The present volume posses- 
ses some extra interest in that it gives a short historical account 
of that development — an aspect of the matter of supreme inter- 
est to us in India, where systematic agricultural work may be 
said to have only Just begun. The author of the book divides 
Japan’s agricultural development up to date into four distinct 
periods : — 

1. The thirteen years from 1868 to 1880. 

2. The ten years from 1881 to 1890. 

3. The fifteen years from 1891 to 1905. 

4. Prom the year 1905 to the present. 

The first period was that of Japan’s awakening, when Wes- 
tern ideas in all departments of life svere being feverishly copied. 
Agricultural experts were invited from abroad, and new and 
improved varieties of crops were introduced and distributed. 
The result of this period, which has a parallel in the agricul- 
tural development of practically all countries, and which might 
be designated the period of the enthusiastic amateur, ended in 
failure. Government interference in these matters was deprecated 
by the people themselves, and among even the more intelligent 
class the policy of laissez faire in agricultural matters was 
advocated. Failure resulted, as it was bound to result, because in 
the first place no definite branch of the administration was spe- 
cialized to deal with agricultural matters ; and secondly, because 
the people themselves were poor, ignorant, and lacking in 
enthusiasm. 
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The second period, 1881-1890, was marked by the creation 
in 1881 of a Department of Agriculture and Commerce, with ii 
special Bureau of Agriculture. Successful development dates 
from that year. The new department fostered shows, conducted 
agricultural experiments, appointed circuit instructors to in- 
fluence the masses, and in stock-rearing, sericulture, and other 
matters, made a good beginning. As yet, however, it had not, 
to use a phrase much emplojmd in India, “got at” the 
people. 

It was in the third period that the important problem of 
getting at the people, of , bringing a nation of poor small holders 
into organic connection with the government, was successfully 
tackled and solved. The beginning of the period was marked 
by the opening of the Imperial Parliament, which at once 
instituted a bold and progressive policy in agricultural matters. 
In 1893 the Imperial Experiment Station at Tokyo was founded, 
followed by the Sericultural Institute. The war with China 
gave an added impetus to the work, demonstrating as it did the 
necessity for husbanding and utilizing in the most economical 
manner the national resources. Agricultural banks were founded, 
experiment stations were more highly subsidized, and laws for 
the adjustment of lands and for the formation of agricultural 
societies, and of co-operative credit societies, were passed in 
rapid succession. The period ended with the Russian war in 
1904, Its outstanding features were undoubtedly the introduc- 
tion into agricultural policy of the two features of co-operation 
and credit. In 1900 Government issued the rules for the regula- 
tion of agricultural societies, realizing, apparently, that any 
attempt to get at individual cultivators was not likely to prove 
successful. These societies are of three kinds — prefeetoral 
societies, county and city agricultural societie.s, and town and 
village societies. County societies consist of the town and 
village societies of the county, and prefeetoral societies consist 
of the county and city societies in these districts. When two- 
thirds or more of a community voluntarily form a society the 
remainder are regarded by the law as joining the association. 
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The societies pay their own expenses, Imtsuhsidif'saitireceived- 
frora the exchequer and from local and county funds in order 
that they may carry on extra works. Their fdnjects are To 
establish farms or nurseries for seeds and .seedlin;f(s, (‘specially of 
rice and mulberries ; to conduct lectures and denionsti'ati(»n ; the 
introduction of new varieties and new methctds of cultivation : 
the creation of co-operative credit societies to act as mediators 
for joint purchase and sale: to collect statistics, to encourage 
subsidiary industries, exhibitions, serieultuivi and stock-farming, 
and to publish society reports. Their fuiicti(»ns in short some- 
what correKspond to those of the various agricultural societies 
which are a common feature of European agrienlture. The 
success of this movement may be gauged from the fact that the 
number of village societies now totals up to nearly twelve 
thousand. 

In a nation of small holders with small individual capital, 
more, however, was required. Accordingly the Co-operative 
Credit movement was started in 1900. It also has met with an 
equal measure of success. Ci’edit societies have as their aim “ to 
supply capital at a low rate of interest to |>ersons under the 
middle class, to accelerate mutual profits, and to make economic 
and productive developments.” They are of four kinds 

{a) Credit societies for the advancement of capital and to 
facilitate savings. 

(b) Sale societies — to effect sales of articles which may or 
may not be finished. 

(c) Purchase societies — to purchase articles necessary for 
productive industry for the membei’s of the society. 

(d) Productive societies— to finish articles which have been 
partially produced by members, or to furnish members with 
articles necessary to their industry. Members of these societies 
are exempt from income-tax and can have funds from local 
hypothec banks without the deposit of securities. The societies 
have now reached the total of 5,500, and have at their command 
a capital of 40,000,000 yen or 600 lakhs of rupees. The societies 
have further confederated themselves ; thus there exists a 
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confederate association of credit societies, and one each of sale, 
of purchase, and of productive societies. 

It is impossible within the scope of this article to enlarge 
further on the work done by the Japanese government. The 
success achieved undoubtedly rests on the application of the two 
great principles of co-operation and credit. The experience of 
Japan proves clearly that scientific research and education, all 
important as they are as factors in agricultural improvement, 
must go hand-in-hand with co-operation and credit. The great 
problem in India, as it is in Japan, is to “ get at the cultivator.’’ 
The account given in the book under review has proved 
decidedly that co-operation plus credit is the method of doing so. 
Research and agricultural* education accompany as powerful 
auxiliaries. It augurs well for success in India that the policy 
being adopted here is substantially that adopted with so much 
success by Japan. Whether an equal measure of success will be 
achieved remains to be seen. Behind all governmental measures 
and policies there must exist the greatest factor of all — national 
character — and the progress depicted in the pages of this little 
book, achieved concurrently with victory in two great wars — 
speaks wonders for the courage, determination, and patriotism of 
the Japanese people. We would gladly welcome a second and 
enlarged edition of the book. Despite its literary defects, which 
are quite excusable and easily remediable, it has fulfilled its object 
of “ acquainting the foreigner ” with what Japan has done. The 
statement of success which it records must have caused the 
department which has issued it a good deal of quite pardonable 
pride. 



EXOTIC COTTONS IN SIND. 


By G. S. HENDERSON, x n . A ., x.d.d , 

director of /hpncuUur*' in Sind, 


I — EctTptian Cotton. 

As it will ill all probability be pos.sible to sow Egyptian 
cotton in 1912 on the Jamrao Canal, attention is invited to the 
following precautions which, in the opinion of the writer, it is 
necessary to secure — 

(a) Proper cultivation including sowing before 1st week 
in April, avoiding ‘Oialar'' ground, and if pos.sible, 
growing in rotation witli berst‘e)ii. 

{b) The provision of a s^’-steni for di.spo.sal. ensuring 
proper treatment after marketing seed cotton and 
for ginning, grading and selling at current market 
prices. 

In order that the cultivation shall be properly supervised, it 
would be advisable to appoint two rmdhti/arkars on special duty, 
one for the north of the Jamrao and one for the south, to be 
under the immediate orders of the Agricultural Department, 
They would begin work at the beginning of 1912. Their duties 
would consist in seeing that the cotton seed was properl}^ distri- 
buted and that suitable land was cultivated. They would 
continue on duty till picking time when they would take charge 
of one sub-station each for the collection of the cotton. 

The cultivation of the plant is by far the simpler part of 
the problem. It was not long since an area of 6,000 acres was 
obtained mainly by the influence of the Colonisation Ofiicer, 
Mr. Chatfield. The disposal of the produce, however, is a more 
difficult matter. Formerly two varieties of cotton Were grown. 
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Abassi and Mitafiji. These were collected from the cultivators 
in sub-depots and sent to Mirpurkhas in diflFerent lots and sold 
by auction. There were always considerable variations in the 
quality, cleanness and value of the difierent lots, but for the 
first few years very fair prices were obtained. The buyers were 
of two classes : — 

(а) Mill-owners from Ahmedabad and Bombay. 

(б) Exporters from Karachi and Bombay. 

The mill-owners, several of whom use imported Egyptian 
cotton, soon stopped coming. They complained that when they 
bought Egyptian cotton in Alexandria or Liverpool they got a 
certain gi’ade, e.g., “ Fully Good Fair,” which was uniform and 
could be depended on to produce certain “ counts.” Whereas for 
Sind Egyptian, they had to send their agents to Mirpurkhas at 
an unhealthy time of the year and not knowing Sindhi language 
w'ere at a great disadvantage. To buy any quantity, they had 
to bid for a number of small lots, some dirty, some stained and 
some good. These they had much difficulty in getting ginned as 
the local gins which are only suited for short staple cotton had 
plenty of work of their own. There does not, therefore, seem 
to be the least chance of mill-owners taking the cotton direct 
from the cultivators ; on the other hand, they would probably 
use a considerable quantity if an assured supply of baled and 
graded cotton was available. A mill-owner is not a cotton 
broker and the cotton broker is an essential link between the 
cultivator and the user of the cotton. An Indian cotton broker 
has no knowledge of Egyptian cotton as a commercial knowledge 
of one kind of cotton takes a life-time to acquire. A sample of 
“ Fully Good Fair” Mitafiji submitted to a leading Bombay 
exporter was stated to be a “ foreign variety of a bad colour !” 

As regards the exporting firms, they alwaj^s fought shy of 
Mitafiji ; ivad. one firm got “its fingers burnt” by sending a 
consignment of so-called Abassi to Liverpool. It had never been 
properly cleaned and was full of dirt and pieces of leaves. 
Naturally it was unsaleable. It does not seem probable that 
Indian export firms will take up an entirely new and unproved 
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branch while they liavc as much work as the>' can possibly do 
with existing cottons. 

Carefully taken average samples of Ahixst ami MUiiji/} have 
been forwarded to three leading Alexandria hntkers during the 
last few years. Their verdicts are very important and arc all 
unanimous to the effect that the Mitafifi is oi' a goctd strong and 
useful quality, but that the AboMi would never grade as such in 
any market. The Mihtflji has been up to the standard of Fully 
Good Fair,” which is to say, if properly cleaned, properly ginned 
and baled and sent to Liverpool, it would fetcli the current price 
for “ Fully Good Fair ” Egyptian brown. It is not to say. 
however, that if passed through an opener ” badly cleaned or 
crushed while ginning in a gin meant for Indian cottons, it will 
reach this grade. There is no .sale for Mlkifift in India ; it is 
not used and its colour is against it. It will, therefore, be 

necessary to export it. As for Abasd it is ciuite useless to 

continue it, as it is not up to export quality ; and though it 

might be sold in India as a miscellaneous cotton, it would 

probably not yield as well as ordinary Upland American in price 
and produce. The cultivators on the Jamrao generally hold 
what experience ha.s already taught in Egypt, r A., that Mitafifi 
is hardier all round than Ahassi. However, as Abasd has always 
brought a high price at the auctions, the cultivators have 
generally elected to grow it. 

Briefly then if the above proposed scheme for superintending 
the cultivation were adopted, after harvest the cotton would be 
gathered in a few conveniently selected sub-depots. Only clean 
cotton would be accepted and one uniform grade of Mitafifi would 
be produced. Two alternatives are then possible : (a) that the 
British Cotton Growing Association be asked to step in at this 
stage and clean, gin, export and sell the cotton, or (b) that Govern- 
ment, by means of the existing Agricultural Department, should 
buy the crop outright, e.xport and sell it for a few years to see if local 
firms will then take it up. The first is by far the simpler method 
and if a good area of, say 10,000 acres Afifi could be guaranteed, 
it would be worth the trouble of the British Cotton Growing 
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Association to send an experienced agent to take over the cotton 
at Mirpurkhas and to clean, gin, bale and export it. Arrange- 
ments could be made to get half the value paid to the cultivators 
on delivery at the sub-dep6ts, and the remainder after selling at 
Liverpool. 

The writer is very strongly of opinion that it would be much 
better to stop the cultivation of Egyptian cotton altogether, if 
it is not proposed to provide means for the disposal of the 
produce. Provided the cultivator gets Rs. 12, or over per 
maund of 8 1 lbs. for seed AJiJi, it will be more profitable in 
average years than cultivating Sindhi cotton. The average yield 
under fairish cultivation may be put down at 5 maunds per acre ; 
under similar conditions the yield of Sindhi cotton might average 
7 maunds at Rs. 6 per maund. 

11 — American Upland Cotton. 

From fairly extensive trials it is now certain that a good 
class of American cotton can be produced under average circum- 
stances in Sind. It has the following advantages for general 
cultivation : — 

[а) Short growing period, shorter than Sindhi, and thus it 
can be sown on inundation canals. There is consequently a 
very large area on which it can be grown. 

(б) It is hardy, but is easily affected by kalar^' and on 
lightish land it suffers severely from white ants. 

During the past year, some good yields were obtained, and 
m many cases it produced as much seed cotton as iieighbouriiw*' 
plots of Sindhi. In other places, however, it suffered from 
white ants or “kalar!' The reports from Liverpool brokers 
were good both as to quality and ginning percentage. They 
stated that it was exactly the stuff required by Manchester and 
that they could take it in any quantity. 

The disposal is the difficult point. Local buyers do not 
seem to care about dealing in it, and in some eases growers last 
season mixed it up and sold it as Sindhi. Very little seed was 
distributed to zemindars this season, though many applications 
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were received tor tlie above )ea.son. Bm-iiig the present season, 
Aniei’ican cotton i.s growing at the following plaee.s : — 

/ flaeobabaii, 

■ lii 'Upper Sind where practJea'lly ik* f Shikarpiir, 
cotton is at preseijt grow'ii, j Snkkiu:. 

I Ubanro. 

' KcHiRliahro Feroz, 

Kawabsltali, 

Balia, 


In Lower Sind 


j Kara 'Valiev. 

' Blirp«u'klra§. 

Hyderabad, 

Tando Malioiiied Khan, 
Talhar. 

I Fhnleli Eseaiie. 


This only leave.s out Larknna and Karachi di.stricts where 
fur want of neee-ssarv staff it i.s nut under trial. Provided that 
results from the above centre.s are .succt*s.sful, it will be neeessaiy 
to arrange some means of di.spu.sal before any extension of the 
cultivation in the distriet.s can be eontunijilated. 

The diffieulties pointed out with regard to Egyptian cotton 
apply also, though in a .somewhat less degree, to American 
cotton. If the British Cotton Growing As.sociation can be 
persuaded to take up the dispo.sal of Egyptian, they could at the 
same time deal with the American cotton crop. For season 1912, 
a considerable area of cotton could be guaranteed, as there is a 
large area to take in Upper and extreme Lower Sind which, at 
present, grows practically no cotton at all. 

If it is not possible to arrange in the way a,s suggested above 
by the writer, the only alternative will be to sell itdepartmentally. 
It is very necessary to fix some schetne for disposal, otherwise it 
would be much better for the agricultural staff in Sind to devote 
its attention to the subject of the local Sindhi cotton and to 
leave the exotic cottons alone. 



SOFT ROT OF GINGER IN THE RANGPUR 
DISTRICT, EASTERN BENGAL. 

By william McRAE, m.a., b.sc., 

Supertminerary Mycologist. 

Soil . — For the successful cultivation of ginger, light, sandy 
loam or loam that is well drained is necessary. On clay the crop 
does not thrive because of the greater amount of water retained 
in and on the soil. The rhizome does not form well, and the 
chances of its becoming diseased are greater in places that suffer 
from damp or where water is stagnant. Ground that has 
remained fallow for three or inox*e years, having usually become 
over-run by thatching grass is in this distinct generally chosen 
as the site for a ginger crop ; and the field, after bearing a single 
crop, is not again planted with ginger for a period ranging from 
three to ten years, though five years is a common time. This 
long interval is said to be necessary’’ partly because the crop is 
an exhausting one on the food-content of the soil and partly 
because it is so liable to disease when planted more often. 

2. Gultivation . — As good drainage is one of the most 
important considerations for the successful cultivation of a ginger 
crop, great care is taken to prepare the soil and ensure that 
water does not stagnate. The land is spaded, ploughed, cross- 
ploughed and hangered till it is brought to a fine tilth, so that 
the roots may easily ramify’’ in the soil and so better procure the 
plant-food available. Then the field is divided into parallel 
beds seven feet wide, separated by channels one and a half or 
two feet wide and eighteen inches deep. Besides these, in well- 
cultivated fields there is a drain about two feet deep all round 
the field, for the purpose of carrying off the water from the 
parallel drains, which communicate with it. The ginger “ seed ” 
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is plaiitofi across thuso [mrallel beds in rows alamt one and a half 
feet apart. A light plougli is drawn by hand to make a shallow 
furrow two or throe inches deep and in it the seed i.s planted, 
each piece about four to eight inches apart. The earth i.s then 
closed evenly over the furrow. In a montli or six weeks the 
plants have stirouted and. when they have grown abmit six 
inches high, one eartiling is made. The tield is kept thoroughly 
clean of weeds and one, or at most two more earthings may be 
required, .so that tinally the ginger lines are coinerted into 
rid»es and the place.s between the row.s of plants become furrow.s, 
which lead drainage water into the parallel drain.s. In this way 
a perfect drainage is a.ssured in the tiehl. Nothing more is 
required till the time of harvest exeejit to keep the tield clear 
of weeds. 

3. Cumu /. — The crop is generally harvc.ste<l from January 
to the end of February. If. however, the price of ginger is high, 
the cultivator will take up his crop any time after October. 
When dug up the mature rhizomes are oui'ed. After being 
washed and having the small roots picked off they have the outer 
corky rind scraped or removed and iire laid »»ut on mats in the 
sun to dry. Tiiey are turned once or twice each day for about a 
week, when the ginger is quite dry. 

4. Area imder ginger in, Raagirnr . — T lie area under ginger 
in Raiigpur district is not definitely known. In tlie forecast for 
rahi crops from Nelphamari, the largest ginger-growing sub- 
division in the district, 1,000 acres are put down under rahi 
non-food crops, the area of individual crops not being specified. 
Fully two-thirds of this area may be taken as under ginger ; so 
the area in Nelphamari is about 700 acres. For the other three 
sub-divisions 800 acres is a fair estimate. Thu.s the area under 
ginger in Rangpur district is about 1,500 acres. 

5. Jaindhara disease. — The ginger seed is planted out in 
March and by the middle of August or September, the plants 
are about 1|- feet high. Then a disease, locally known as Jain- 
dhara, begins to manifest signs of its having attacked the plants. 
(Yide frrmtupiece.) Year by year this disease attacks the crop and 
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has done so for several years. A few of the young leaves become 
yellow and begin to die in the month of July, and by the middle 
of August the disease is spreading rapidly. The expert cultivator 
easily reeogni.ses the disease and knowing by experience that it is 
infectious removes from the fields as soon as possible the yellow 
leaved plants which have become rotten. The removed plants 
are thrown into an out-of-the-way corner and left to flecay. 
This process of removal goes on till the end of September, when 
it is discontinued, and the diseased are allowed to grow with the 
healthy plants till well on in November, when they are partially 
mature. They are then dug up and sold off in the market at 
whatever price they will fetch. The healthy plants remain in 
the field and are harvested later, up to January, or February. 
Partially diseased rhizomes being discoloured, soft and watery, 
do not cure well and the outturn when cured is small, while badly 
diseased ones ai’e useless. 

6. Active ’period . — It may be noted that the disease appears 
with the advent of the rains and becomes epidemic only when the 
rains have fairly well set in and the ground is wet. In damp 
fields w’here the soil is stiff and retains water the attack is always 
raoi’e severe, while on sandy loam the disease does not usually 
reach an epidemic stage. When the rainy season is about at a 
close, the removal of diseased plants ceases and any later attacked 
plants are allowed to remain in the ground to do what they can 
before being finally taken up and sold as inferior-quality ginger. 
The cultivator has learned by experience that, after the rainy 
season is over, there is little fear of the disease spreading much. 

7. Damage . — The disease is widespread throughout the 
district, and it would be difficult to find any considerable acreage 
where it is not present. Even taking a low estimate the loss 
runs into a good many thousand rupees. Near Surat in 1904 in 
one village alone, visited by Dr. Butler, the loss was estimated 
at 10,000 rupees. The damage is always more marked in damp 
soil where there maybe a yearly loss of 10 to 1.5 per cent, of the 
crop, while in dry soil the disease appears only in patches and 
the loss may be 5 or 6 per cent. If, however, in a wet year the 
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diseased plants ave not reinoved jis soon as «il»s<!r\<*d and the crop 
is allowed to grow witli little care, the wliole crop in a damp iield 
may he all hut lost. In a three-acre firdd near Kanail Khata, in 
the Nelphainari subdivision, the ginger grew on a site that had 
not borne ginger for niativ yeai's. The soil was a "andy loam and 
the plants had been kept iVee of weeds. .Wmut twenty per cent, 
of the plants showed signs of disease. Here the dying jilants 
had l)(?en pulled up l»y the collar and tlirown down in the 
furrows but no attempt had Iteeii made to remove iideeted rhi- 
isome.s. The cultivator was trying to eheek the disease hut liad not 
gone far enough. About a mile away another tleld which had 
been uncultivated for, it was said, lifteen years had about 80 per 
eent. of the plants diseased at the end of September. The soil 
was not \vell cultivated and was badly drained, and the cultivator 
had done nothing to try to stop the disease. Healthy and 
diseased plants were growing side Iiy side, the latter gradually 
infecting their neighbours. This apathetic attitude with regard 
to the disease is not, however, general. Cultivators know the 
disease quite well and try to overcome it by jilaiitiug good .seed 
only and by removing the visible parts of the decaj'ed plant.s, but 
not knowing the cause of the disease nor its method of spreading, 
their precautions are not thorough enougli. They do not dig up 
and remove the diseased r}nzome.s as .soon as they are aft'eeted 
nor do they realise the necessity of destroying tlie affected parts. 
It is a too common practice, when harvesting the crop, to leave 
diseased rhizomes in the ground as not being worth lifting. 
Single plants or whole patches are often left. They slowly decay 
and keep the fungus causing the disease alive fora long time. 
Thus it has come to be the usual and necessary course not to 
grow a ginger crop in the same field till after the lapse of several 
years. 

8. Rangpur ExperimenU . — No ginger crop Is grown in the 
immediate neighbourhood of the town of Rangpur, but on the Ex- 
perimental Farm under the management first of the Agricultural 
Department and then of the Agincultural Association of Rangpur, 
experiments in ginger have been made annually since 1905-06. 
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Small plots of ginger from the four . localities, Jamaica, Cochin, 
Calicut, and Bengal, have been grown. All the plots were attacked 
by disease and rather sevei-ely in 1907. “As a preventiv^e 
against the disease precautions were taken when harvesting the 
crop to remove all the rhizomes from the soil and those which 
showed any signs of disease were destroyed. The new crop was 
planted as far awa}" from the site of the old crop as possible, and 
as far as could be ascertained by the eye, only healthy seed was 
used for planting.”* In August 1908 only a few of the plants 
manifested signs of disease. All the four varieties had the 
disease and it increased slightly as the season advanced. The 
weather had been rather unfavourable to the development of the 
disease, as it remained dry up to the beginning of this month. 
The plants were slightly below the normal height of an ordinary 
season. In the previous year at this time the disease had 
attacked a large proportion of plants. Jamaica ginger imported 
and grown in the previous year almo,st succumbed, scarcelj’' 
yielding more than enough for seed for this jmar. When planting 
for the 1909 crop similar precautions were taken and the seed 
was chosen most carefullj’'. In October towai’ds the end of the 
rains not a single diseased plant was found, though a sufficiently 
large number of plants were dug up and dissected to make sure. 
An insect pest, however, was doing a good deal of damage to the 
shoots. It was the larva of a Drosophelid fly which lives on 
coarse grasses. It probabl}’’ came from a piece of jungle close 
by, where part of the I’efuse of the town was being conserved. 

9, Symptoms of disease . — The first outward indication of 
the disease in the growing crop is a general but slight paleness 
of the leaves of a shoot, then the tips of the leaves turn yellow, 
and this yellowing gradually spreads along the leaf towards the 
leaf-sheath, often more rapidly along the margins. Then the leaf- 
tissue dies and becomes scarious from the tip, the dead area gra- 
dually extending towards the leaf-sheath following in the wake 
of the yellow discolouration. The leaves droop and hang down 

* Annual Report of the Agricultural Stations in Eastern Bengal and Assam for the year 
ending 30th June 1908, page 30. 
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along the stem, till iinally the whole shoot heemues dry and 
withered. Meantime the oollar, that part of the aerial stem 
between the place where it arisess from tlie rhizome ami where it 
einerge.s from the ground, becomes of a pale, translucent brown 
colour and, by tlie time the leave,s are well yellowed, it is very 
watery and .soft .so tliat the wlnde slioot can easily l>e lifted otti 
breaking away at this point, though not falling over .spontaneous- 
ly. This soft rot also extends beyond the collar i)tto tlte rhi- 
zome. The rotting is accelerated by the combined action of 
other fungi and of small eelworms and the larvm of flies which 
act as seeondarv agents. Both the diseolouratit >n and softening 

ti C? O 

extend to the whole rliizome which gradually rots and disinte- 
grates forming a loo.se watery mass of putrifying tissue enelo.sed 
by the tough rind. The vascular strands lie isolated inside. 
The roots attaelied to the aflected ]mrts also present the same 
symptom.s. (Plate XXII I.) 

10. In 190"2 Dr. Butler, Imperial Myeolugist, observed* a 
disease of ginger plants near Surat in the Bonihay Pre.sideney * 
identical with this one in Rangpur, and it ha.s also been reported 
from Nadiad. He found Pi/thinm (jraeilr commonly in the 
di.sea.sed portions of the rhizome.s and lower jiarts of the leaf 
sheaths, and this was tlie only fungus found in the interior of the 
stem in the early stages of disea.se. It was in most ca.se.s but not 
always associated with eelworms. This fungus was also invari- 
ably present in the ginger plants in Rangpur. Here, too, eel- 
worms were often present even in slightly diseased parts but 
several examples were found with the fungus alone present, and 
it is believed to be the cause of the rot. Slabs out out with a 
red-hot knife from the interior of stems that were only sliglitly 
diseased and grown under aseptic conditions gave pure cultures of 
Pythium gmcile only. On dissecting many plants, examples were 
found that pointed clearly to the infection having come from 
the planted sets and this seems to he the method chiefly res- 
ponsible for the introduction of the disease into the growing 


* Memoirs of the Department of Agricnltnre in India, Vol. 1, 1906. Pages 10, 68, 70, 
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crop. Several eases were found where only a very small part 
of the current yeai'’s rhizome was diseased. Young buds still 
underground or just above ground were found to be diseased, the 
infected portion being isolated and extending inwards only a very 
sliort way. A connection was also traced between an affected 
shoot and an adjacent bud below ground that had been destroj^ed 
by disease. Under the microscope the hyphse of the fungus were 
seen ramifying in the cells of the discoloured portion, and their 
tips extended into the living cells of perfectly healthy tissue. 
There is then little doubt but that this fungus is parasitic. The 
planted sets from which these affected buds spring were quite 
free from disease. They were not discoloured nor were hyphse 
seen in section either in the neck connecting the old and new 
rhizomes or in the old rhizomes. 

11. To make certain that the fungus Pythium gracile is the 
cause of the disease it is necessary to produce the disease in 
healthy plants after inoculation with a pure culture of the fungus. 
Such infections have not yet been carried out successfully. Tor 
this reason we cannot be certain that Pythium gracile is the 
cause of the disease. Still with the experience on the Rangpur 
farm, we are in a position to make the following recommenda- 
tions to check the disease : — 

1. On harvesting the crop all the rhizomes should be removed 
from the ground. Diseased ones ought never to be left on the 
ground. They should be collected with as many of the roots 
attached as possible and burned or buried deeply in a place where 
ginger will not be grown. The shoots of diseased plants should 
also be gathered and burned. 

2. Ginger should not be grown on the same land for at least 
three years, iks there is plenty of available land, in Rangpur 
District at least, this should not be a difficulty. 

3. Tire seed should be got from a place that is free from dis- 
ease. Great care should be taken to ensure that the seed is 
healthy. Yet it is not always possible to recognise by the naked 
eye alone the early stages of disease in a rhizome. If any of the 
buds are bad the whole piece should be suspected and discarded, 
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4. Whenever disease occurs in a field, tlie affected plants 
should be dug out whole with the larger root,s attached and 
should be destroyed by fire. It is not enough to pull the shoot 
off by the collar. The rhizome must be got out too. By break- 
ing the shoots off at the collar or by detaching the larger roots 
an opening is given for liberating the infection into the soil. 
Infected plants should never be thrown down in the field to rot 
but removed to the edge of the field and burned. 

5. Water should never be allowed to lie or .stagnate in a gin- 
ger field. Air and water should be able to move freely in the 
upper layers of soil, surrounding the tubers. Fortunately, as 
mentioned above, cultivation and drainage is well attended to, 
as a rule. 

6. Till the disease has been further investigated, these pre- 
cautionary measures will suffice to keep it in cheek. They’’ have 
acted very well at B-angpur Faiun, where in two .seasons the 
amount of disease was materially’ reduced. 


TWO INSECT PESTS OF THE UNITED PROVINCES. 

Br T. BAINBRIGGE FLETCHER, b.n., f.e.s., f.z.s.. 

Offg, Imperial Entomologist, 

The very idea of such a subject as Economic Entomology 
is still such a novelty in the eyes of the Indian agricultural 
classes that little general progress has been made in the adoption 
of preventive measures against insect pests as part of the 
ordinary routine of agricultural operations. The life-history of 
even the coinmonesc and most destructive insect is generally 
a closed book to the very class of men most vitally affected by 
their want of knowledge. The fact that a moth lays eggs may be 
known as the result of more or le,ss idle observation, but that 
the moth and the eggs may have any relation to the caterpillars 
which presently swarm everywhere and devour the crops is, 
generally speaking, a matter undreamt of in the cultivators’ 
system of philosophy^ It is neceissary, then, to start from the 
very beginning, to point out the damage wrought by insect pests 
and to devise simple methods of minimizing the damage done by 
them. It is very important to bear in mind that the remedies 
adopted, to be suitable to Indian conditions, must be simple and 
cheap : they must harmonize with the conditions of the local 
agricultural practices and must not involve the use of any expen- 
sive apparatus or insecticides. Granted that these conditions 
are fulfilled, it still remains to get the cultivator to apply the 
remedies for his own benefit, but, generally speaking, he is 
shrewd enough to make use of them once he is convinced of their 
utility. Occasionally some difficulty is experienced on account of 
a real reluctance to take life even in the ease of insects avowedly 
destructive, but a certain measure of vis inertice, coupled with a 
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natural suspicion of anything new, is commonly the greatest 
difficulty in the general adoption of more scientific methods. 

There is little that is new in the following paper, which was 
prepared for and read at the Agricultural Conference at Allaha- 
bad in January of this year. It deals with only two pests, 
neither of which is confined to the United Provinces ; on the 
contrary, both are distributed over nearly the whole of India, 
and the first (the Cane Grasshopper) does immense damage to 
rice crops in some districts. The main point dealt wdth is the 
necessity for co-operation and an appeal for this is addressed 
chiefly to those members of the landed classes who read these 
lines. We are willing and eager to help the agricultural classes 
throughout India to obtain the full benefit of their labours ; the 
difficulty is the diffusion of knowledge owing to the scanty 
number of workers and the immense areas to be dealt with. 
What can be done with the present staff is being done, but still 
more can be accomplished if the larger land-holding classes wfill 
help in spreading a knowledge of the life-histories of insect pests 
and of simple preventive measures to be used against them. 

The subject of the following paper is that of some insect 
pests of crops and the best methods of dealing with them. 
The agriculturist’s ideal has been defined as the making of two 
blades of grass grow where one grew before. This may be the 
height of his ambition, but actually his end is to obtain a larger 
produce, crop, profit — call it what you will — from the ground. 
The aim of the entomologist is to help the agriculturist by see- 
ing that he gets this increase and that his profit is not destroyed 
by undue tolls levied by destructive insects on the crops before 
or after harvesting. 

Every plant that grows is attacked by some insects, often 
by many, and it usually happens that the insects found on any 
particular wild plant are especially attached to that plant and will 
not eat any other. This fact is very important in considering 
the increase of such an insect, because of the difficulty of its 
finding a sufficient quantity of its favourite plant in one place. 
In the case of crops, this restriction is removed, so that an insect 
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which feeds on a cultivated plant, such as .sugar-cane or potato, 
finds abundance of its special food and in the absence of efficient 
checks is able to multiply until it seriously affects the yield of the 
crop, when we begin to speak of it as a pest and look around for 
the best means of combating its attack. 

Now, the first point to be considered in dealing with 
remedies for a pest of this sort is the necessity for a knowledge 
of its life-histoiy. If we know exactly when and where the eggs 
are laid, when they hatch, when the perfect insects emerge and, 
generally speaking, if we know exactly^ what the insect is doing 
at any particular time in any particular place, we then have the 
information which will probably enable us to put our finger on 
the weakest place in that insect’s eeonomyr. This is the work of 
the entomologist, who makes it his business to recognise the 
insect, to know which insects are the most destructive and what 
are the best methods to use against them. 

The Cane and Rice Grasshopper. 

The first insect pest which I shall deal with is the sugar-cane 
grasshopper, whose life-history is as follows : — 

The eggs are laid as the land dries up after the rains, i.e., 
at the beginning of the cold weather, and remain dormant in the 
soil until the beginning of the next y^ear’s rains. As soon as the 
rains commence and moisten the soil about the end of June, the 
eggs hatch out and the young hoppers make their way up through 
the soft earth. 

The ymung hoppers on emerging from the egg are about a 
quarter of an inch long and of a greeniish yellow colour. At 
first they feed on any tender vegetation which they find clo.se at 
hand, especially small millets such as saivcin (Panicum frumenta- 
ceura), mandua (Eleusine coracana), kodon (Paspalum serobicula- 
tum), and kcmgni (Setaria italica) gradually working their way 
along the ground away from the place where they’' hatched out 
until they come across a field of y^oung cane, or some similar situa- 
tion with an abundance of food to their taste. Here they gather, 
commence to feed and grow, although owing to their small size, 
the amount of damage which they do at this first sta^s is not so 
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very great. It is not usually till the second or third stage that 
they 'are able to eat cane or that they do so. I would emphasise 
this, as they do not enter cane till the third instar u-sualty. 
After about ten days they shed their skins and increase in size to 
about half-an-inch in length, and again shed their skins four 
more times at intervals of about ten days when they become 
fully-grown. Their growth may be shown thus : — 


Stnge. 

Length (inches). 

1 (aewly hatched} 

i 

2 

1 

3 !!! 

5 

4 

1 

5 

u 

6 (winged stage) 



there being an interval of about ten days before the commence- 
ment of each succeeding stage. As the hoppers grow hii'ger thej’ 
require a larger quantity of vegetation to nourish them and the 
damage which they do consequently becomes greater. It must be 
noted that it is only in the final stage that the grasshoppers have 
wings, and it is in this last stage only that they are able to fly and 
to lay eggs and in this stage also they live longest (excluding the 
3gg stage when they do no active damage) and do most harm. In 
fliis winged stage the grasshoppers are all alike in colour and 
ippearance, but before they obtain wings they may be green, or 
yellow, or brown, although their usual colour is yellowish green. 
This is nob the place to enter into a minute description of the 
insect in all its stages. You are probably all only too familiar with 
it, but specimens and coloured figures exhibited will show what it 
is like to any one who is not acquainted with its appearance. 

The hoppers, after they have begun to grow a little, are 
very voracious and eat up all the leaf of a field in a short time, 
every part of the leaf except the midrib being devoured. By 
the time the}’’ are full-grown the great majority of them are to be 
found in the (sugar-cane) fields, this fact being probably due 
partly to their finding in these fields a large mass of 'vegetation 
suited to their taste and aftording at the same time a certain 
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amount of protection against insect-eating birds, and partly to the 
fact that by this time most of the khariy cvops have been harvest- 
ed. They are only active in the day-time, apparently feed- 
ing at intervals throughout the day, but chiefly in the morning. 
By night they are sluggish and inactive and do not seem to feed. 

About the end of the rains the grasshoppers pair, lay their 
eggs and die, but the period of adult life may be protracted until 
quite late in the year. At Azamgarh in 1908, egg-laying took 
place as early as the end of August, whilst at Pusa all the grass- 
hoppers are usually dead by the middle of November, although 
during 1910 many were still alive in the middle of December. 
As a rule, however, egg-laying takes place in September or 
October. The eggs are not laid at random, but, on the contrary, 
the female exercises great care in choosing a suitable locality, 
carefully examining the ground and, if no suitable place is found, 
taking long jumps in search of another likely spot. Having 
finally satisfied herself of the eligibility of the site selected, the 
female raises herself on her legs and bends down her abdomen 
until its tip touches the ground and proceeds to bore a hole 
which goes straight down for about twm inches into the soil. 
As soon as the hole is ready the female lays her eggs at the 
bottom of it, the eggs being laid in packets about f inch in 
length and containing some 20—50 eggs. ’When first laid the 
egg-mass is covered with a gummy coating which is quite soft but 
soon hardens to form a protective covering to the eggs. About 
four lots of eggs are usually laid by each female, which then dies 
almost immediately afterwards. The hole in which the egg-mass 
has been laid is sometimes filled up with earth by the grasshopper, 
sometimes left open ; in any case, it is impracticable to find the 
egg-masses by mere inspection of the ground without actually 
digging it up. 

Looking at the life-history of the gras.shopper, we see that 
it divides up into two distinct periods, which are, roughly .speak- 
ing 

(1) Mid-June to Mid-October -when the grasshoppers are 
actively employed in eating the crops. 
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(2) Mid-October to Mid-June when the eggs are lying 
dormant in the soil cand no actual damage is being done. 

During the first period, ie., during the rains, we can fight 
the grasshopper by dragging bags over the young crops and 
then killing the insects caught in this way. This method, however, 
is not within the reach of the small cultivator, simply because he 
is quite unable to meet the extra expense of even so simple a 
contrivance as a bag, There is, however, one method which he 
may adopt at this time of the year for what it is worth, and that 
is the encouragement of insect-eating birds, by the erection of a 
few suitable resting places for them amongst the crops. In the 
Agricultural Court of this Exhibition is shown a collection of 
some of the commonest of the birds of India, and every one of 
these birds has been assessed at a certain value based solely on a 
careful consideration of the question as to whether or not it is of 
benefit to the cultivator. An inspection of these birds and of the 
specimens of insects (also exhibited) will show which birds' are 
actually useful and therefore to be encouraged and even the most 
poverty-stricken cultivator can at least try to attract the birds 
to help him by putting up branches and so giving them perches 
to rest on. 

But it is during the cold weather and in the hot weather 
before the rains begin that the grasshopper is most open to 
attack. During the whole of this period of seven or eight 
months the eggs are lying in the soil, only a couple of inches 
below the surface, unable to move, helpless and positively inviting 
us to assume the otfensive and prevent their hatching and doing 
us any damage. The measures to be taken are quite simple and 
merely consist in ploughing up the soil about March and so 
exposing the egg-masses to the light and heat of the sun. The 
best thing to do is to plough up the land in those tracts where it 
can be ploughed with an iron plough imraediiitely after the crop 
has; been harvested in March and to plough it over again three 
weeks afterwards. If an iron plough cannot be used, a country 
plough will be better than nothing, but it must be borne in mind 
that the end to be accomplished is the thorough turning up of 
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the soil and the consequent exposure of the egg-masses to the 
sun. The old nhh roots must be dug up and burnt before the 
ploughing takes place. A large number of the egg-masses will 
be found under and amongst the roots and they -will thus be 
exposed and killed and the burning of the roots and stubble will 
help to prevent the increase of other injurious insects which 
live there. There is one point about these egg-ma.sses which 
deserves mention and it is this : it has been noticed that the 
grasshoppers attack one crop of cane or rice in a village after 
another and that they lay most of their eggs in the fields which 
they attack hast. By noting the fields in which there were 
most grasshoppers about September and by making a few trial 
diggings in these fields in the winter, the fields which contain the 
majority of eggs can probably be ascertained and these fields 
especially dealt with by ploughing in March. The eggs are pi'o- 
bably laid in whatever fields the grasshoppers are feeding in at 
the egg-laying period (about September), but in the ease of 
crops of saivan, mandua, etc., the egg-masses are probably 
destroyed to a large extent by the disturbance of the soil 
consequent on the cultivation which follows in the succeeding 
rahi. The cane however, is usually allowed to lie over 

and the eggs iu these fields are consequently not disturbed 
until they hatch out. Once again therefore I would urge the 
importance of rooting up the old stumps and of thorough- 
ly ploughing up the peri immediately the cane has been 
harvested. 

Other methods of less importance which are worth cariying 
out are the constant grazing of cattle especia% on fallow lauds 
in the vicinity of cane fields, and clean cultivation around the 
crops themselves (on field embankments, etc.). 

The damage done by the grasshopper may also be lessened 
by growing Borakha ukh as far as possible. This variety is 
comparatively a much harder food, less attractive to the grass- 
hopper than the onungo variety and grows up quicker. It is not, 
however, in favour with cultivators as the yueld of sugar is consi- 
dered to be less. 
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Finally, in considering the damage done by this pest and the 
best means of lessening it, there is one point that must be 
insisted upon, and that is co-operation. It is most important 
that a cultivator should have sufficient knowledge, sufficient fore- 
thought, and sufficient energy to do all that lies in his power to 
protect his own crops by destroying the eggs before they hatch 
and by using every endeavour to destroy and harry the hoppers 
after they have emerged from the egg, but this is not enough ; 
he should use every endeavour to induce his neighbours to do the 
same ; otherwise, the eggs will hatch out in their fields and after 
destroying iAeir crops, will invade his. If all the cultivators will 
agree to join in and work together, a great deal can be done and 
all their crops will benefit ; but if only a few fields are left 
untreated, the grasshoppers will hatch out there and spread out 
thence to infest the surrounding areas. 

The Potato Moth. 

The other insect pest to which I want to draw attention is 
the potato moth and the best means of storing seed-potatoes. 

The potato moth, although w^ell-known in America, Europe 
and Australia seems to be a fairly recent arrival in India. It has 
been suggested that it was first imported in seed-potatoes received 
from Italy, and this is possibly true ; the fact, however, remains 
that the moth has now obtained a firm footing in India and is 
steadily spreading into eveiy district where potatoes are grown. 
In some cases we can say definitely that the moth has now 
invaded localities which were free of infection a few years ago. 
Much of this infection of new areas is undoubtedly caused direct- 
ly by the importation of infected potatoes from one district to 
another, and with the present large consumption of potatoes for 
food it is practically impossible to prevent the spread of the 
moth in this way. 

The moth itself is a very small greyish-brown insect, which 
can be seen flying about the potato-fields or sitting on the stored 
potatoes. The caterpillar can feed on the leaves or shoots of the 
growing potato-plant or inside the potato itself. It is when it is 
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feeding in the potato that it does most damage and is most liable 
to be carried into fresh districts. A whole life-cycle of the pest, 
from egg to moth, may take as short a period as four or five 
weeks, and as each female moth may lay upwards of lOO eggs, 
the increase may be very rapid. Assuming each female to lay 
only half this number of eggs, then if the whole progeny of a single 
female survived, they would total very nearljr twenty millions 
(two hundred lahhs) in the fifth generation, that is to say, after 
five or at the most six months. In actual practice, of course, 
the moths do not increase at this rate, but.it will readily be seen 
that their rate of increase may be extremely rapid under favour- 
able circumstances, so that a very small quantity of di.seased 
potatoes introduced into a new locality will quickly infect the 
whole area. The pest being one that has been introduced into 
India, the conditions for its rapid increase are unfortunately only 
too favourable, as none of its natural enemies in the .shape of 
parasites appear to have been introduced with it, so that the only 
real check on its increase is the quantity of food which is available. 
So far as we are aware at present the caterpillar feeds only on 
potato in India, although in other countries it has been found to 
feed on various species of Solanum and also on the tomato 
{Lycopersicum esculentum) and on the tobacco plant. 

We cannot in practice prevent the caterpillar from feeding 
on the growing potato-plant: spraying would be useless, as the 
caterpillar is a miner inside the leaves and shoots. In these 
provinces, potato is grown in the cold weather when the pest 
is coraparativel}'’ inactive so that damage to the growing plant 
is not important. But we can prevent it from mining our 
seed-potatoes which are being kept to sow for the next harvest. 
Experiments made at Pusa and carried out on a practical scale 
in the Central Provinces have shown that it is possible to 
keep potatoes free from the moth during the period between 
April, when the spring crop ripens, and September-Oetober 
when the autumn crop is sown. Full details of these experi- 
ments will be found in the Agricultural Journal of India for 
January 1910. 
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Briefly speaking, the method aims firstly at killing any eggs 
which may have been laid on the potatoes ; and secondly, at 
protecting the potatoes from any further attack by the moths. 
The potatoes are steeped for five minutes in a solution of Crude 
Oil Emulsion prepared by simply adding one pint (one and 
a quarter pounds) of Crude Oil Emulsion to four gallons (one 
kerosene oil tin full) of water and stirring the mixture with 
a stick. After steeping in this, the potatoes are taken out, 
dried, and stored under sand which must be quite dry but not 
hot. The oily mixture kills any eggs which raaj^ be on the 
potatoes and the covering of sand effectually prevents the moths 
from laying their eggs on them again. The potatoes must be 
examined about once every month whilst they are so stored and 
any which may have rotted, picked out and destroyed. The 
actual loss of seed-potatoes during the monsoon after treatment 
in this way is usually about one-third to one-half of the original 
weight. But it is to be noted that, before the potato moth 
was known at all in India, tlie loss of seed-potatoes during 
the monsoon was generally reckoned at about one-third, due to 
attacks of fungi, etc., during the damp weather, and to loss of 
weight by simple drying. 

The method of treatment with Crude Oil Emulsion was 
devised especially for the treatment of potatoes reserved for 
seed for the next crop, and objection has been raised that the 
use of the crude oil imparts a disagreeable taste to potatoes 
intended for eating purposes. If this is found to be so, the use 
of the oil may be omitted, hut only in the case of potatoes not 
intended for seed. When the potatoes ai’e dug, the tubers are, 
or should be, free from the moth which up to then has been 
feeding on the parts of the plant above ground, and if the tubers 
are dug in dry weather (which is the case of those taken up in 
April and May) and immediately stored under dry sand, they 
should remain free from the moth. 

As soon as the crop is dug, the tops of the plants should be 
collected and carefully burnt to destroy any moths which may 
be in them and great care must be taken, when rejecting diseased 
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and rotten potatoes from the store, that all such are carefully and 
thoroughly destroyed. If the potatoes in store are covered with 
sand so that the moths cannot get at them to lay eggs, and all 
other food in the shape of haulms and rejected potatoes is carefully 
destroyed, there is some hope that the pest may be starved out, 
or at least kept within reasonable hounds. The difficulty has 
been to find a method of storing which will prevent the moth 
getting at the tubers : if the tubers are kept in a closed box for 
instance they rot and only after trying 40 different ways it was 
found that storage in dry clean sand prevents the moth laying 
eggs and at the same time doe.s not induce rot. 

But, just as in the ease of the cane grasshopper, one of 
the most important things is co-operation. If everyone works 
together, protects his crop from attack in the manner outlined 
above, and keeps his potato fields and his potato-store clean and 
free from stalks or rejected potatoes where the moth may be able 
to go on breeding, it may be possible to do a good deal against this 
pest and to keep it more or less under control, but a single neglected 
field or dirty stoi'e-house may prove a centre of infection or 
re-infection for the rest of the village or the surrounding 
neighboiu'hood. 

The potato moth is not known in all districts, it has probably’’ 
quite recently entered Lucknow with seed from Patna. 

We would urge most strongly the veiy great importance of 
not getting seed-potatoes from any infected area : the whole of 
Bombay, the Central Provinces and Bengal is infected ; a great 
part of the United Provinces is apparently not, and the pest does 
not seem to have reached the hills, so that uninfected seed - 
potatoes can be obtained. 

We have discussed here only two pests, one indigenous to 
the province, one quite lately spread, In so far as the staple 
crops are concerned, there are probably no other pests lately 
introduced whose spread can be stopped, but there are plenty 
which are indigenous and which cause loss. There is not time 
now to discuss these; they are known by experience to all 
cultivators and we hope to be able to help to check them; but 
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there is no reason why cultivators should not themselves take an 
interest in them and find methods of checking them fit is quite 
certain that they cannot in this country apply expensive and 
difficult methods such as spraying to all crops or to most of them, 
nor can any one devise a medicine or poison that will keep insects 
off or kill them. What they do must be simple and cheap ; it 
must be based upon a knowledge of the insect and its habits, and 
of the local agrieultui’al practice. In these provinces there is a 
high standard of agriculture, but while great attention is paid to 
cattle, to seed and to ploughs, none is paid to insect pests. It 
is quite easy for cultivators to understand how their insect pests 
live, and if they knew that, they would be far better able to devise 
remedies for them than we can. They probably think this is 
a very difficult matter, and that only by deep study can they know 
how insects live and breed ; but I assure them that it is a simple 
matter to understand once it has been studied : we do not expect 
them to study it ; we do that; but just as we have explained 
quite simply above how two of their pests live so they can know 
quite simply about others. We would urge them to take an 
interest in this subject, and we have tried and are trying to 
spread knowledge of insect pests and their habits. In the Exhibi- 
tion are shown the chief pests of the province ; books, leaflets and 
articles have been and are being published, cultivators can get 
full information about pests ; if we cannot in all cases give them 
direct remedies it is because we cannot from a distance under- 
stand the agricultural conditions of all districts and this is as 
important as knowing how the pests live and breed. There are 
probably very few cultivators who know even that a moth lays 
which become caterpillars, which then enter a resting stage 
before they come out as moths. If all agricultural people knew 
even that, we should be a very long way tow'ards getting an 
interest taken in pests and in methods of checking them. If they 
want to get help in checking their pests, the borer in the juari 
{A^idropogon Sorghum) and cane, the boll-worm in the cotton, the 
aphis {tela) in the mustard, the leaf hoppers in the mango blossom, 
the white bug on the mango shoots, etc., they must realise that it 
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is essential that they and all agricultural people should know 
something of them and their habits, and landowners as the 
leaders of the community should stimulate this and give us, who 
are trying to help, the as.sistance and co-operation that are 
absolutely essential. 



CAMBODIA COTTON IN INDIA. 

By P. VENKAYYA, 

Superintendent of Farms, Miinagala Edate, Jalalpet, 

(Keproduced from the Indian Textile JournaV^ of \0tli June 1910.) 

The Honourable Sir V. D. Thackersey, as President of the 
second Industrial Conference at Calcutta, remarked : that “ the 
reason why the Indian millowners have to I'estrict themselves 
for the production of coarser sorts of cloth is the quality of cotton 
grown in the country at present. So long as cotton of superior 
staple is not produced here, it is hopeless to expect the manu- 
facturer to improve the quality of his cloth If 

the country gives the Indian manufacturer a superior staple 
: cotton, there can hardly be a doubt that he vvill be able to supply 
the needs of the people from his looms. . . . Then will be 
the time for the full realisation of the swadeshi ideal in respect 
of our clothing. Until then for superior varieties of cloth we 

must depend on the foreign producer.” 

It is to solve this problem of “ finding out ” a long-stapled 
cotton which may be universally grown in place of the inferior 
varieties of short-stapled cottons which are now raised all over 
the country that an experimental cotton firm was started by the 
zemindar of Munagala in Kistna District (Madras), which is 
working for the last two years. About eleven varieties of cottons 
have been tried, six of them being among the most important 
cottons of the world. They are the famous Sea-Island cotton of 
the United States which stands to-day unequalled on the cotton 
matket, the Egyptian cotton which is supposed to have been 
originally the same as the Sea-Island but altered by cultivation 
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and cliinatie conditions in Egypt, the “ Caravonica ” cotton invent- 
ed by Dr. Thoinatis of Queensland in Australia who produced it 
by crossing the Sea-Island and Pernambuco cottons, the “Spence 
tree cotton about whose excellence many columns appeared in 
the journals ofWestern and Northern India, the “ kidney cotton” 
which is specially valued for its rough stapled lint, and the 
“Cambodia” cotton, a native of the Indo-Chinese Peninsula, 
which is a hardy and long-stapled annual, yielding lint of a 
superior white colour. Out of these, the Sea-Island and Cara- 
vonica cottons being plants which require the influence of the 
sea to a great extent did not give any satisfactox’y results. The 
Egyptian cotton which requires a very high standard of cultiva- 
tion and copious irrigation, both of which are a little above the 
means of the ordinary cultivator of this Presidency, did not also 
take kindly to our farm soils. The “ kidney cotton ” became 
very herbaceous and yielded little in the first year, whereas the 
Cambodia cotton gave very excellent results. The following 
report on Cambodia cotton from the Bombay Chamber of 
Commerce, which is perhaps the highest authority on cotton 
questions in India, will eleaidy show that this hardy long-stapled 
cotton possibly would ultimately revolutionise the cotton cultiva- 
tion of India : — 

Bombay f lltli May 1908. 

“ I am directed to acknowledge receipt of your two letters together 
.nth a sample of Cambodia cotton and in reply to forward yon the following 
report on the latter: — The sample is ‘kapas, ’ te,, the seeds have not been 
extracted. In order to make the cotton marketable it will be necessary to gin 
it. The cotton is very white, long stapled, about 1| inches staple, with fine 
strong fibre. It is llie best cotton the reporter has ever seen yroion in India 
except tree cotton. Its value to-day, properly ginned and packed in bales, 
would be about Rs. 270 per candy, Broach being only Es. 225. It can be 
used up to 32’s warp and 50’s weft. At the above-mentioned price all the 
cotton that can be possibly produced could be disposed of with ease, if 
properly ginned and delivered free of charge at the Wari-Bunder Railway 
Station 

(Sd.) J. B. Leslie Rogers, 

Secretary.” 

11 
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Again, the ftiinous firm of Messrs Tata Sons & Co., of 
Bombay, in a letter, dated 19th March, 1908, says “ . . 

The colour of this cotton is very good being purely white. The 
staple is long and tolerably strong. We value it to-day at about 
Rs. 270 per candy. 

Yours faithfully. 


(Sd.) Tata Sons & Co. ” 

The Deputy Director of Agriculture, Northern Division, who 
was deputed by the Director of Agriculture, Madras, to inspect 
our Cambodia cotton and furni,sh a report on it made the follow- 
ing remarks in his report : — 

“The introduction of Cambodia cotton into the Munagala Zemindari 
appears to have everj’ chance of success. ... Of these No. 1 Cambodia 
was growing well. The prospects of Cambodia are promising. . . . 


I. — Claims of the Cambodia Cotton. 

Now, the superiority of Cambodia cotton over all the Indian 
grown cottons and the advisability of I’eplacing them as far as 
possible by Cambodia cotton can thus be clearly understood by a 
reference to the above letters. It should be borne in mind that 
the price of a candy of Cambodia cotton is Rs. 270 and an acre 
of land produces one candy of cotton on an average. The cotton 
is dead white in colour, the staple is fine, silky and inches 
long. What can the apathetic rayat desire more ? Nature would 
seem clearly to have devised this tree to meet the present 
crying need for long-stapled cotton in India. The quality of this 
cotton is so excellent that it opens an entirely new field for 
Indian manufacturers, the importance of which, bearing greatly 
as it does upon the future prosperity of the country, cannot be 
overestimated. The great advantage and importance of Cambodia 
cotton is that it is practically a hardy annual, but not a perennial, — 
for perennials are always greatly subject to insect pests— that it 
is sown exactly at the same time when all the country cottons 
are sown, and also ripens just within the same period like the 
rest of the Indian cottons, that it requires no irrigation, and the 
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tfeatmeni'. it requires is also just the snine as that given to any 
other cotton at present cultivated in the country, that it will also 
grow and flourish practically in any soil in this country on which 
the ordinary country cottons will grow and flourish, and that it 
also fetches a fairly higher price to tlie impoverished rayr.it than 
any other country cotton. At the same time it also solves the 
problem of long-stapled cotton for thei inanufaeturer. These are 
the claims of Cambodia cotton over the Indian cottons. 

Now, for the information of agriculturists who wish to 
introduce Cambodia cotton into their land.s, I wish to state that 
seed sufficient for one acre will be supplied on payment of Rs. 5. 
No order for belovy one acre of land will be complied with. One 
mtig of seed is generally sufficient for one acre, and this is the 
minimum quantity supplied. Orders for less than one viss cannot 
be attended to. Intending purchasers should apply to me at 
Jalalpet, Masulipatam, Applications should be made befoi'e 
the 1 5th of August every j^ear. The sowing season commences 
after the loth of August every year. 

If. — A Brief Accor. nt (JF ruis Oorro.N and the Method of rrs 

Cri.TlVATION. 

Cambodia cotton is a native of the Indo-Chiiie.se Peniii.sula. 
Black cotton soils and sandy loams are tin- best soils for the 
propagation oi‘ this annual cotton, tliat is, it grows readily on 
the soils that are generally allottetl for tlie cultivation of the 
local cottons. As soon as the rains set in, the groaind should be 
thoroughly ploughed four or five times and liueB formed two and 
a half feet apart. In tliese lines or furrows the .seeds should be 
sown two feet apart when there is sufficient moi.sture in the soil 
for tlie seed to germinate. Tlie .seeds .should be rubbed 
thoroughly in cow-dung and earth prior to .sowing. This not 
only keeps the seeds free from lint and other material to facilitate 
sowing, but also helps germination to some extent. As soon as 
the germination i.s complete the field should be gone through and 
any blank spots resown. The after-treatment which the ordinary 
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short-stapled cottons receive at the hands of the local rayat is 
also enough for this exotic plant. 


III. — Time op Sowing. 

The middle of August is generally the best time for sowing. 
The plants begin to flower in their third month, but bearing does 
not take place till the beginning of the fifth month. The plants go 
on bearino; for three months continuously. The cotton collected 

O tJ 

from the first picking is generally considered to be very good. 
So, care should be taken not to mix it with the cotton collected 
during the latter pickings. The cotton from the second picking 
is not so bright as the first, and it should, therefore, be kept 
separate. If, by mistake, all the pickings are mixed together, 
the buyer will only offer the price of the lowest grade. It may 
sometimes so happen that two or more varieties of cotton may 
be standing side by side in a field. In this case care must be 
taken not to mix one with the other during the picking season. 

IV. — Irrigation. 

Like all the local short-stapled cottons, this variety needs 
no special irrigation. On the other hand, it must be distinctly 
remembered that a thorough drainage is quite necessary for this 
or any other variety of cotton plant. If water remains stagnant 
at the roots of the plants, danger is imminent. 

V. — Time and Method of Picking. 

As soon as the capsules are well open all over the field 
picking should at once commence before the cotton begins to fall 
on the ground. < The best time to commence picking is generally 
in the morning. The picker should hold the boll firmly with the 
left hand and remove the seed-cotton with one pull by the right. 
If he takes two pulls he will only get half the amount picked 
per day. Cotton should always be picked when the boll is fully 
opened. If it is picked before the boll is quite ripe the cotton 
is brittle and does^ not fetch a good price. The most 
important point, however, in picking cotton is to see that in 
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extracting the “ seed-cotton ” from the boll nothing like bits of 
dry leaves, trash, etc., should adhere to it. If anything should 
get attached, it must be picked oflf at once. The reason is, if 
the cotton to which the trash is attached is put into the bag 
with other cotton, the trash becomes pressed into the lint and 
it is very difficult to remove it afterwards, the labourers often 
breaking the fibre in removing it. Cai'e should also be taken 
not to mix discoloured or unripe cotton with the good produce. 
One of the chief reasons for the low prices paid to the Indian 
cottons in the foreign markets is careless picking. Leaving 
cotton in the field after it is ripe also causes it to deteriorate. 
Cotton left exposed to the weather becomes stained and loses its 
strength rapid! j’’ ; consequently cotton so treated must prove 
of poor quality. 

VI. — Cleaning and Drying. 

As soon as the cotton is picked it should be sunned until it 
is thoroughly diy. While it is being sunned, stained cotton or 
immature bolls should be removed, and at the same time any 
cotton that has fallen to the ground and got earth and sand 
mixed up with it should be “ whipped ” so as to have it perfectly 
clean before it is sold or sent to the gin. 

VII.— The Importance and Necessity of Seed Selection. 

It is absolutely necessary to select good seed. A good 
crop cannot be obtained from a doubtful stock nor can good 
stapled cotton be produced from an inferior variety of seed. 
In the Western countries there are large numbers of trust- 
worthy seed merchants whose existence depends upon being 
able to supply choice seeds of every kind of crop. In this 
country seedsmen in the ordinary way are non-existent, so that 
each cultivator is thrown more or less on his own resources for 
the supply of seed for the various crops. Cotton is the crop in 
which we are at present most interested, but the methods to be 
described are applicable to every crop under cultivation. For the 
production of high quality and big yields, failure can be the only 
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result if the best seed be not sown, no matter how good the 
oultivation or liberal the manuring. In the selection of seed for 
cotton we have two primary objects in view, m., to obtain the 
greatest yield and the best quality. To select for both objects at 
the same time is quite possible, though we think that the main 
object in view can be accomplished by growing in the first place 
the very best seed obtainable and then selecting seed from the 
heaviest yielding plants, provided the quality of those plants is 
equal to the best standard of that variety. In the .system of 
selection adopted by the Sea-Island planters in America most dis- 
tinctive results have been obtained. For example, one grower’s 
ideal has been to obtain heavy yields with but a secondary regard 
for quality, and this has been quite successful, the grower’s cotton 
being known in the market as that from heavy yielding plants, 
but whose quality is not “extra.” Another planter again has 
selected for quality only, and though yield has been to a certain 
extent .sacrificed, yet his cotton is sold for a much higher price. 
Thus starting with the .same seed, two different ideals may be 
reached according to the wish of the particular grower. Asa 
rule, however, our primary object is to increase the yield, and while 
striving to obtain this we have to see that we do not sacrifice 
quality and other desirable characteristics, but keep them at least 
up to the best standard. An area of the variety chosen should 
be planted with the be.st seed obtainable, and should possess a 
good soil and be thoroughly cultivated and manured in order to 
obtain a good development (ff the plants, and consequently ideal 
conditions for making .selection. Just before the first picking, 
when some of the lower bolls are well open on all of the plants, 
the field should be gone over and every plant examined with 
reference to productiveness, number and size of the bolls, vigour 
and shape of the plant, early ripening, etc. 

Ample proof has been given over and over again that in any 
particular district seed can be produced by selection, which, for 
vitality, immunity from disease and crop producing qualities far 
excels that of any variety suddenly dumped down from outside 
sources. Below are some of the methods generally adopted for 
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improving cotton, many of which can be easil^r carried out by 
even the uneducated rayat : — 

Reserve the best part of the ci’op for seed. This can be 
generally done by reserving a certain area for seed purposes and 
giving it full opportunities for good development and the result- 
ing crop is kept back entirely for the next season’s sowing. An- 
other method, no less commendable, is to go over the growing 
crop and note any particular area.s of great promise. The seed 
from the selected portions is carefully set apart for next year’s 
crop ; but neither of the above is sufficient if we wish to pro- 
gress on the right lines. For example, if we wish to develop a 
variety of cotton which above all its other qualities, must be an 
early ripener, what system should we adopt to attain that end ? 
We must collect the early ripening bolls, and after ginning this 
cotton by itself reserve the seed for propagation of the crop. 
That this is sound and efficacious has been demonstrated times 
without number. Perhaps the best object lesson in this respect 
is to be found in a careful study of Sea-Island cotton which to- 
day stands pre-eminent. Long ago when cotton seed was first in- 
troduced into that district in America, it failed to give a crop in 
the first sea.son. The plants died down, but, in the spring of the 
next year, grew up and managed to ripen a few bolls before the 
end of the second season. The seeds from these were again 
planted with great care. The method was assiduously followed 
up until to-day we find the 8ea-Islaiicl cotton ripening its 
crop in one season. And not only .so. but, in the meantime the 
length, .strength and firienes.s of the product have been enormously 
improved, so that nowadaj's it is unequalled in the market. 

Another important point to be remembered in the selection 
of seed is the keeping back for seed purpose.s of the biggest and 
best developed seeds from the whole crop. It to some extent en- 
sure.s that the seed contains a supply of nourishment sufficient to 
give the young plant a good start in life and to tide it over any 
early struggles for existence. 

Spontaneous types or sports frequently occur in plant-life. 
These differ gi'eatly from the surrounding plants and if the quali- 
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ties of the product are in any way superior the type should be 
propagated and tended until it becomes fixed. Sports result 
chiefly from natural crossing in the field or from the influence of 
the soil, climate and cultivation on that particular plant. In one 
of the villages of this Zernindari I have come across a kidney 
cotton tree, the seed of w'hich, much unlike the seed of its family, 
is green like a leaf. We have preserved the seed of this plant 
and the matter is under investigation. 

A still more comparatively simple method of selection which 
could be undertaken by every one is as follows : — 

Select the best looking plants for seed purposes. 

Reserve only the best developed seed. 

Select the earliest ripening bolls for seed. 

Select the plants which flower at first. 

Select the plant which bears very heavily. 

Select the plant which yields the biggest bolls. 

Select the plant which gives a very white lint and a long 
staple, combined with a smooth and silky texture, and a uniform 
fibre which will withstand a fair strain in testing its strength. 

It is desirable to mark more plants than are expected to be 
used, because in going over and comparing the plants the first time, 
it is ordinarily found diflicult to carry the characters desired in 
mind with sufficient accuracy to enable a careful judgment to be 
made. Therefore some fifty of the plants should be first 
marked and numbered, so that these can be more carefully exam- 
ined a second time and the number reduced probably by one- 
half or more. The permanent numbers should be placed only on 
the plants which are finally selected. Before each picking an in- 
telligent man should go over the field and pick the cotton from 
each plant in sacks numbered to correspond with the numbers on 
the plants in order that the different pickings from the same plant 
may be kept together. Later on, after the close of the picking 
season, the seed-cotton from each individual plant can be more 
carefully compared and weighed and any of the plants which are 
found to have fallen below the standard of production, or in any 
other important feature, should be rejected. The remainder 
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should be ginned, care being taken to have the gin thoroughly 
cleaned out before beginning the process, so that the seed from 
the selections will not become mixed with ordinary seed. After 
ginning each individual plant, the seed should be carefully picked 
up and replaced in the numbered sack, so that all of the seed 
from the same select individual will be retained by itself. In 
this connection I think it will not be out of place to say some- 
thing about the mixing of seed in general. Mixing of seed can 
easily take place either at the gins, or in the riddles where the 
seed is separated if required for sowing purposes, the small and 
broken seed being rejected. Thus, after one variety of cotton 
has been through the machinery, unless great care is taken to 
clean up all the seed, mixing follows when the next kind is being 
dealt with. Such is the case in all large ginning factories where 
different varieties of cotton are dealt with. So the practice of 
purchasing seed for seed purposes from the ginning factories must 
be discouraged as far as possible. The ideal condition for each 
cultivator is to hand-gin his own seed for seed |)urposes. 

These few instructions will, I hope, help those who wish to 
undertake the cultivation of this cotton. I will be only too glad 
to furnish any further information required in connection with 
the cultivation of Cambodia cotton. I have already pointed out 
that my wish is to disseminate knowledge of this cotton as far as 
possible in order to secure the cultivation of this long-stapled 
cotton all over the country. 
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Paddy Seedlings Experiment. — An interesting experiment 
has been conducted by Mr. E. S. Baldwin, Deputy Magistrate, 
Darbhanga, to test the possibility of transport of paddy seed- 
lings for considerable distance by cart and rail in time of famine. 
In conducting the expei'iraent the seedlings were plucked from 
the nursery, then kept one day in a cart in the open, three days 
in a railway truck closed, and once again for a day in a cart. 
The conclusion arrived at by Mr. Baldwin was, that with proper 
treatment about 7/8ths of the seedlings will survive and be fit for 
transplanting at the end of the period mentioned above. The 
conditions under which transport should take place are given by 
the experimenter as follows : — 

“It is aeces.sary that the day previous to the loading in the 
railway trucks, the paddy seedlings should be freshly plucked, 
tied into small bundles (antis), and then loaded on to carts after 
being freely sprinkled over with water. The watering should be 
carefully supervised, as natives are fond of washing the roots and 
thus removing the soil attached thereto. This should not be 
allowed. The seedlings will last longer if the soil is allowed to 
remain. 

“ On loading into the railway trucks the seedlings should 
once more be watered, but not to excess, as one result of the 
experiment has been to show that if too much water is poured 
over them, they are liable to wither away, owing to the heat 
given out by the seedlings themselves, combined with the heated 
and rarefied air inside the truck. The best method in order to 
safeguard the seedlings from being watered to excess, would be 
to employ gardening water cans fitted with the sprinklers, if 
handy. Thi.s iuethod would save time and trouble. 
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“The experiuieat has further shown that a great deal 
depends on the manner in which the seedlings are loaded into the 
railway vans. It was found that those seedlings, which had been 
loaded standing upright (roots downwards), one above another, 
in two, and even three layers, were in a far fresher condition, 
and lasted longer than those seedlings loaded lengthwise on the 
floor, one above another. If loaded in the former manner, i.e . , 
standing upright, the seedlings will be in quite good condition 
and fit for planting on the fifth day aftei- the plucking of same, 
and may possibly last to the sixtli day, though the earlier the 
better. 

" The simplest method of packing the seedlings standing 
upright in the trucks, would be to make one big bundle of 1.2 to 
lo small bundles (auHs) tied together, though, in order to ensure 
their keeping good, the small bundles must on no account be tied 
together tightly, but may with great advantage be given what 
is generally termed ‘ breathing space. ’ The big bundles should 
be tied with stems and not with ropes if pos.sible. 

“ On the seedlings being taken out of the railway truck for 
despatch to the necessary centres, they should once more be 
subjected to a watering, and then placed on the carts. '* 

Note on an Exhibition Case The following note gives 
a brief description of a portable Exhibition show case which was 
designed specially’^ for the use of the Department in sending- 
exhibits to agricultural and cattle shows. It is propo.sed to 
keep at head-quarter.s ready prepared classes of exhibits suitable 
to the district in which the exhibition is to be held, so that the 
case may be prepared with the lea.st trouble and at the .shorte.st 
notice. It is hoped that the ideas embodied therein may be 
useful to other departments. 

The idea throughout has been to make the ease attractive in 
appearance, light, rigid, and at the .same time easily put together. 
It is made throughout of deal, polished black and picked out 
with gold. The one illustrated was made in Madras by a local 



[72 ' AGRlCt’LTUlUL JOURNAL OF INDIA. [^Ij ID 

carpenter and cost Rs. 200 complete but without the tin eases. 
These are enamelled green and were also made in Madras at a 
cost of Rs. 1-8-0 a-piece. The total cost has thus come to less 
than Rs. 300. 

From the plans, the construction will be easily made out : 
of the three units, the centre one and the right hand one fold 
together, while the left hand one. which is attached by thumb 
screws, packs above them, the whole being then fitted into a 
crate. The projecting portion of the central unit consisting of a 
sloping glass desk with drawers beneath, rests on two opened 
panels, the space beneath being filled in with a false panel. The 
shelves are throughout adjustable, except those in the lower half 
of the side units which fold flat when not in use. The project- 
ins frames are hinsed on to two slats which are screwed to the 
side of the case : they pack separately and can be used or not as 
desired. 

The tin cases open at the top, and can be made to hold 
.samples of grain, cotton, fibre, manures, soils or anything else it 
may be desired to exhibit. Diagrams, maps, or plates, c.r/., of 
insect pests cun be conveniently fastened to the side frames. 
The glass desk in front contains a tray which can be lifted out 
and could ea,sily be fitted to show living silk-worms, or specimens 
of particular products or manures to which it is desired to give 
greater prominence. On the flaps of the side units will be found 
room for bulletins, pamphlets, calendars and other printed 
matter. (R. Cecil Wood.) 

* * 

The Bambarra Groundnut. — The Bambarra groundnut 
( Voandzeia suhtermnea) is cultivated throughout Tropical Africa 
from the Sahara to Natal. It is a leguminous plant, in habit 
somewhat similar to the ordinary groundnut {Arachis hypog(Ba) 
but differing from it in that it has a lesser development of leaf 
system, and in that it forms its fruits around the principal stem 
and at a very small depth in the soil. This last characteristic of 
the Bambarra nut gives it a superiority over ordinary groundnut 
in so far as the harvesting of the former is much more easily 
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clone than that of the latter. To harvest the ei’op, the stems 
are pulled up when nearly all the nuts adhere to them. The 
fruit is very like that of the ordinary groundnut, but is shorter, 
contains only one seed at maturity and pos.ses.ses a prominent 
ridge which is absent in the fruit of AracluM hypogcm. 

In Bulletin No, 21 of the Station x\gronomique, Mauritius, 
it is stated that the requirements of the crop are the .same a,s 
those of the ordinary groundnut. It is planted and harvested at 
the same time and in Mauritius is found to be a u.seful crop for 
cultivation between the rows of sugarcane. When .so cultivated, 
it is sown in small pockets between the rows at distance of about 
18" apart both ways, thi’ee or four seeds being put into each 
pocket at a depth of about 1 inch. 

The nuts are collected when the leaves begin to dry up. 
The yield is .said to be at least equal to, and generally greater 
than, that of ordinary groundnut. Cultivated in the above cvay 
between rows of sugarcane, a yield of 960 kilo.s. of green nut.s 
and 1,120 kilo.s. of green leaves have been obtained per a jpenif 
(1'043 acres). The green nuts u.sually lose about 50 per cent, of 
their weight on drying. 

The composition of the dried nuts, as determined at the 
Station Agronomique, Mauritius, is slrown in the following 
table : — 
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With respect to the relative demands on the plant food of the 
soil, it has been ascertained that the Bambarra nut requires a 
little less phosphoric acid, but much more potaish than ordinary 
groundnut. Its nitrogen content, however, is always le.ss. 
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7' lie out constitutes a complete food in itself. It may he 
used either for human consumption or for stock, while the leaves 
are useful either as fodder or green manure. When the ripe 
seed is ground, it is said to produce a very white meal from 
which e.Kcellent broths and soups may be made. 

The main advantage of this plant over Arachis hypagma 
seems to be that it can be harvested with much less trouble and 
at considerably less expense. As the cost of harvesting ground- 
nut is proving an obstacle to its cultivation in parts of India 
where the labour rate is high, the possibilities of the Bambarra 

nut seem worth while experimenting with in such parts. 

(A. McKeeral.) 

Inmax Textile Fibres.— The Indimi Textile Journal foi- 
November, 1910, contains two interesting notes on Indian Sunn 
hemp and Ccdotropis gigantea which may prove of some import- 
ance to those interested in the Indian fibi’e industry. 

( 1 ) SWmilcMjiL— Ten samples of Indian “Sunn ” or “ San” 
hemp {Crotularia jnncea) were examined recently by the Imperial 
Institute, London. They had been grown in the Pabna District 
of Eastern Bengal and Assam. An account of the cultivation 
and preparation of Sunn hemp in that District is given in the 
Agrieultural Ledger, No. 7 of 1908-09, which includes the 
results of the present investigation. The area devoted to this 
crop in the Pabna District is almost entirely situated in the 
Sera,iganj sub-division and the total annual production of the 
fibre is estimated to be about 5,000 tons. The ten samples of 
fibre received at the Imperial Institute were regarded by 
commercial experts as worth from £18 to .£25 per ton. The 
experts to whom the .samples were submitted confirmed the 
conclusions, deduced from the results of the chemical examina 
tion, that these fibres were of i*emarkably good quality. They 

were also particularly satisfactoi-y in respect of length,' strength 
and colour, and would find a ready market. Several of them 
were above the average length and were very well prepared. It 



ini\Y I)e of interest to compare the results of the elieiriieal exainina- 
rion in the present instance with the figures obtained for speoi- 
inens of Burmese and Calcutta Sunn hemp previously examined 
at the Imperial Institute 
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This comparison indicates that the three samples fi’om East- 
ern Bengal and Assam were of very good quality, and closely 
resembled those received from Burma and Oaleutta. The results 
of this investigation show that the Sunn hern]i of the Pabna 
District is of a qualit}’ which would tind a ready sale at goofl 
prices in the United Kingdom. The cultivation of this crop, say 
the authorities of the Imperial Institute, can therefore l)e safely 
extended. 

(2) Caloli'opis (iigaalea is a shrub that grows all over 
India and is found at heights up to 8,000 feet. Its olive green 
velvety leaves and lavender coloured blossom are familiar in tlie 
jungles, and occasionally in gardens, and tlie silky white fibre that 
fills its seed pods has been the .subject of many an nnsucces.sful 
attempt at spinning. In times of unusual drought, when half of 
the jungle trees seem to be dead, the Calotropis seems quite 
unaffected, showing it to he an exceedingly hardy plant. Like 
the rhea plant it posse.sses a valuable fibre that lies between the 
woody stem and the bark. This fibre is utilised by villagers for 
the manufacture of very strong ropes, and by fishermen on the 
Indus for their lines and nets; but the work of extraction is 
laborious and slow on account of the branching character of the 
plant, which seems to have an isolated habit. This is probably 
the reason why no machine has been found to be capable of 
extracting the fibre. Chlotropis or Akh, to use the vernacular 
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name, does uot appear to have been cultivated anywhere for its 
fibre, but a recent experiment of Monsieur Faure, whose name 
is permanently associated with the utilisation of ramie, seems to 
open up a good prospect for Ccdotropis. M, Faure, whose 
decorticating machine is still the best in the market, has made a 
long study of the cultivation of ramie, both in France and 
among the planters in India. In the latter country, it is planted 
like tea in spaces 4 by 4 feet apart with ample room for lateral 
growth, and the production of branches. M. Faure, on the 
contrary, has planted his cuttings at 13 inches distance, so that 
one acre contains 3,600 roots. From a plot of half an acre at 
Limoges he obtains regularly each year one ton of dry fibre in 
two crops. This represents two tons per acre, or four times 
what is obtained by planters in India. M. Faure’s machine 
is best suited to deal with straight stems and his system of 
close planting produces just such stems as he requires, in great 
profusion, and the loss of fibre during treatment is reduced to a 
minimum. It is, therefore, probable that if the Ccdotropis were 
planted a.s closely, the growth of lateral branches would be 
suppressed and long straight stems would take their place. 
Even without the aid of any machine, straight stems, if they 
could be produced by close planting, might so facilitate the 
decortication by hand labour as to show a profit to the ryot. An 
experiment may be so easily made that a small plot might settle 
in one season the question whether the Ahh\s subject to the 
.same influences as ramie. [Indicin Textile Journcd,'i!i OYemhQv 
1910.) 

Silk -WORM rearing in the Punjab. — The Punjab Depart- 
ment of Agriculture’s Bulletin, No. 3 of 1910, consists of a 
series of interesting notes on the methods of silk-worm rearing 
adopted in the Province. The notes have been written almost 
entirely from materials collected by Mr. Milne, Economic 
Botanist, Punjab, and are based on M. L’Arbousset’s book on 
“ Silk and the Silk -worm ” and on experience gained during two 
years’ rearing at Lyallpur and Gurdaspur. As these notes have 
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special reference to local conditions, they ought to fulfil the 
object for which they have been published, viz., to affoi’d useful 
guidance to officers whose duty it is to control sericultural 
operations. 

Part I of the Bulletin gives much useful infoi’mation on 
the cultivation and care of mulberry trees. It points out that 
all the local varieties of mulberry are .suitable for rearing silk- 
worms in the Punjab and that the Philippine mulberry [Morus 
nmlticauUs) is specially useful for producing leaf early in the 
season. It has been found that the mulberry can be propagated 
either from seed, from layerings or from cuttings, and instruc- 
tions are given for propagation in each of these ways. Layer- 
ing, however, has been found troublesome, and on the whole 
propagation by cuttings seems to be the simplest and most 
efficacious method. A useful section is that dealing with the 
pruning of mulberry trees, and that on the rejuvenation of old 
trees. Special emphasis is laid on the facts that pruning should 
be done with a sharp knife, rather than with scissors, and that 
large wmunds should be coated with tar to prevent disease germs 
entering. 

Part II deals with the care of silk-’worms. It points out 
that the first essential to success is to secure eggs free from 
disease and notes that previous failures in silk-rearing in the 
Punjab and Kafshmir were lai’gely due to the use of disea.sed 
eggs. Reliable French eggs can now be obtained from the 
Director of Agriculture, Punjab, if notice is given before May 
15th, the eggs costing about Rs. 2-8-0 per ounce. It is pointed 
out that one ounce of eggs requires about 25 well-grown 
mulberry trees and that one ounce of eggs is the quantity that 
can be conveniently managed by one family. Imported French 
eggs have to arrive in India early in October, and it has been 
found from experience in the Punjab that they must, on arrival, 
be kept in cold storage or sent to the hills. The temperature of 
storage must not rise above 50° P., and if they are kept at this 
temperature for 15 days incubation starts, and, when once started, 
cannot be stopped. This part of the Bulletin lays special 

12 
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emphasis on the necessity for having temperatures accurately 
recorded, on having the incubating room thoroughly disinfected, 
and on the necessity of starting incubation at the proper time. 
To stai’t incubation the temperature of the room should be raised 
to 60° F., as soon as the mulberry trees begin to show buds. 
This is about February 1 2th in the Centi’al Punjab. When 
incubation has started, the temperature should then be increased 
one degree each day until it is above 77 °. The worms will hatch 
out in about 14 days from the starting of incubation and the 
temperature of 77' is a suitable one to maintain them at until the 
first moult. After this, 74° F. is required and anything above 
80° F. has been found to be injurious. The Bulletin recommends 
that if sericulture is established in the Punjab, a cheap and 
simple French incubator — the “ eastelet,” will be found very 
convenient. 

Important instructions are given on the space which should 
be allowed for the worms from one ounce of eggs. The follow- 
ing table gives the results of experience on this point : — 

Birth to first moult ... ... ... 50 sq.ft. 

First to second moult ... ... ... 40 

Third to fourth moult ... ... ... 120 ,, 

Fourth to rising ... ... ... 300 to 500 „ 

Emphasis is laid on the fact that native rearers invariably 
overcrowd their worms. 

The quality and quantity of food given to silk- worms at 
their various stages has an important effect on the quantity and 
quality of the silk produced and the Bulletin points out that a 
common fault among native rearers is an insufficient supply of 
food to meet the voracious appetite which the worms develop 
after the fourth moult and before rising. Attention is drawn 
to the fact that sudden changes in the food supply ought to be 
avoided, while dusty, wet, fermented, or dried up leaves, should 
never be supplied. Fermented leaves are held to be the cause 
of the disease known as “flacherie.” It is recommended that 
worms should be fed five times a day at about intervals of four 
hours each. 
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A deseiiptioii is given of the various kinds of faulty cocoons, 
with the causes of their production and an account is given of 
the commoner diseases of the silk-worm with symptoms and 
known remedies or means of prevention. 

That the outturn of .silk can be much increased by careful 
attention to the points on which the Bulletin lays emphasis 'is 
demonstrated by the re.sults of expei’iments conducted at Gurda.s- 
pur, Changa Manga, and Lyallpur in 1909, quoted in the last 
paragraph of the Bulletin and given below : — 
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The fact that the weight of silk per ounce hatched wa,s much 
higher at Lyallpui- and Changa Manga than at Gurdaspur i,s due 
to the worms at the latter place Imving been entirely in the 
hands of native rearers using faulty methods, whereas at the two 
former places they received careful treatment in accordance with 
the principles laid down in the Bulletin.- (A. McKRURAr,.) 

A Febdin« M RAU PKOM THE ScUM OBTAINED IN Gt’L BolLlXO. — 
In a recent leaflet issued by the Bombay IJepartinent of Agri- 
culture, attention i.s drawn to the fact that in the process of fju/ 
Ijoiling, as practised in the indigenous way, considerable loss 
results from inability to utilize the scum which forms on the 
surface of the pan. The scum amounts to about forty pounds 
for every one thousand lbs. of juice handled and the Department, 
ill a former leaflet, showed that half of this loss might be saved 
by the u.se of a scum strainer. The pre.sent leaflet de.scribes a 
process svhereby the remaining tsventy pounds, instead of being 
thrown away a.s it is at present, may be converted into a valuable 
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cattle food, The process, together with information on the 
proper methods of feeding cattle with the product, is given as 
follows : — 

Mix an equal quantity of water with the strained scum, and 
bring the resulting liquid to the boil in a gul pan. Any old 
rejected pan will do for the purpose. As soon as it boils, fine 
powdery OTep'ass should be mixed with it in the proportion of 
one part of megass to four of the original scum. The fire is then 
immediately stopped, and the whole mass is stirred until it is 
fairly cool. Then it is spread out on hard ground in the sun 
until thoroughly dry. 

The fodder produced in this way is a very rich food, easily 
digested. It can be fed to cattle, at the rate of eight pounds 
per head per day — four pounds in the morning and four pounds 
in the evening. The scum-meal so prepared from the refuse of 
one gul boiling furnace is quite enough for all the bullocks 
required to work the mill supplying that furnace, and for them 
will entirely replace the satflower or other cake now given. 
Where gul making is carried on on a larger scale with a power- 
mill, it has been calculated that the cost of the scum-meal is 
about twelve annas per one thousand pounds of the product. 
It can then be fed to farm cattle or can be sold. Even if its 
price, for sale, be taken at so low a figure as one hundred 
pounds per rupee, it means a return of Rs. 10 per acre, costing 
about twelve annas only to make. 

There is no difficulty in feeding it to cattle, provided the 
meal is quite dry. It should not, however, be left over till the 
monsoon, as it then becomes moist, and the cattle do not eat it 
readily. It should not be fed to cattle in larger quantities than 

four to five pounds per head at one time. — (A. McKerral.) 

■ * 

Sugar Industry in the Island of Negros. — We have received 
a copy of Mr. H. S. Walker’s account of the sugar industry in 
the Island of Negros. 

Negros is one of the smaller of the Philippine group and 
has an area of some 2,000 sq. miles and produces some 100,000 
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tons of sugar annually, which is nearly all exported. It is thus 
among the smallest of the producing centres. 

The cane is grown principally in coast lands, the soils being' 
largely of volcanic origin. Nearly all the cane is a purple variety. 
.It is reproduced either from tops only or from cuttings of the 
whole cane ; it is cut after 9 to 14 months’ growth. The juice 
contains from 15 to 18 or 19% of sucrose; quotient of purity is 
about 85 to 90% ; it is therefore of good quality. It is generally 
free from disease, but suffers from insect pests to a certain extent. 
The outturn of sugar varies a good deal, namely, from half a ton to 
as much as 5 tons per acre, and averages about one ton. 
Manures are but little used and the cultivation is indifferent. 
Considerable labour difficulties are met with. 

Regarding manufacture, the cane is pressed in either steam 
driven iron mills of British manufaetui'e, or in mills, driven by 
water power or cattle power ; of these the first named greatly 
predominate. The juice is boiled down to a solid raw-sugar, 
which presumably resembles Indian “ gur, ” in a series of flat- 
bottomed open pans, the process being apparently very similar 
to that commonly employed by the sugar boilers of the Western 
Districts of the United Provinces. — (J. W. Leather.) 

* 

An improved method op sowing Maize. —Maize is a very im- 
portant crop in the western part of the United Provinces. It 
is sown, as a rule, when the rains break, but a certain amount is 
put in May and early June after the ground has been 
irrigated. The seed is sown either broad-cast or is dropped into 
the furrows behind the plough, i.e., in rows 10" to 12" apart. 
Later on the crop is weeded and the maize plants cut out where 
they are very thick together. The crop grows luxuriantly on 
good soil and attains a considerable height. 

Having some slight knowledge of the methods of maize 
cultivation in America it occurred to me that the cultivators of 
this circle were growing their crop much too thick to get the 
best results. To test this, experiments were made on the farm 
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at Aligarh in 1909. One series of plots was sown in the 
ordinary way. In the second series the seed was sown in lines 
2' apart and later on the plants were thinned out to about 1' 
apart in the rows. At harvest time, the second series yielded 
40% more outturn than the first. This meant an increase of 
about Rs. 12 per acre. 

These results wei’e brought to the notice of Zeinindar.s and 
cultivators and many expres.sed their willingness to try the new 
method of sowing. Returns now to hand fi’om the districts of 
Etah, Aligarh, Meerut and Saharanpur indicate that the method 
has been very successful. It is hoped it will spread considerably 
this year. If, in addition to sowing in lines, we can induce 
cultivators to do regular intereultivation, a still greater increase 
in produce will result.— (A. E. Park.) 

* * 

UaIRY Cow TE-STS IN CONNECTION WITH AGRICULTURAL ShoWS. — 
In .some of the shows where prizes are given to the best milking 
cows, the practice is to bring the cows to the show grounds on 
the evening previous to the show where they are milked that 
evening as well as again on the following morning. The milk is 
afterwards weighed and the sample is tested for percentage of 
butter fat. This is not a fair test because the cows are not in 
their usual surroundings and are consequently excited. It has 
generally been the experience of dairymen that when animals 
are taken from their home surroundings and milked in a strange 
place amidst excitement, they do not yield their usual quantity 
of milk. Good milkers are especially nervous in temperament 
and such cows are more easily Upset in .shows and competitions. 
In order to overcome the.se difficulties a practice is coming into 
vogue in parts of Australia by which the cows are milked in 
their usual .surroundings under the supervision of officers of 
the show or competition both in the morning and- evening of a 
day in the two w'eeks previous to the Show, and the day’s butter 
production is taken as the basis of deciding the cow’s yield.— 
(Editor.) 
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Bclletik of the Bureau of EcIonomic and Social Intelligence 

OF THE International Institute of Agriculture, 1st Volume, 

No. 1, September 1910. 

The International Institute of Agriculture publishes (1) a 
monthly Bulletin of Agricultural Statistics, (2) a Bulletin of 
xlgricultural Intelligence and Diseases of Plants, and (3) a 
monthly Bulletin of Economic and Social Intelligence. The first 
number of the last of these is represented by the volume now 
under review. ' 

In the words of the preface the object of these bulletins is 
“ to collect and publish all information bearing upon the working 
of co-operative societies and other agricultural associations, in 
order to facilitate their organisation and development and to 
throw light upon the most pressing problems eoimected with 
economic and social matters.” In the present volume, the 
countries dealt with are Germany, Austria, Denmark, the United 
States of America, Great Britain and Ireland, Italy and Japan. 
Each country, as being economically and politically independent, 
is dealt with under live different heads. The first head details 
the demographic and social conditions of the country in order to 
show the relations of these to the specific character of its agri- 
cultural organisations. Thus, it discusses statistically such 
matters as territory, and population, occupations of the people, 
birth and death rate, illiteracy, emigration, division of laud areas 
as arable, vii!ey’’ards, etc., principal products, classes of landholders, 
live stock census, lisheries, mines, manufactures, navigation and 
inland communications, finance, money, and weights and measures. 
Under the second head are presented short studies ol' monographs 
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dealing' Avith a part or the whole field of tiie agricultuial oigan- 
isatioK of the country. Thu.s in the present volume, under the 
head of Germany the first study is an interesting historical and 
statistical sketch of the present state of agricultural co-operation 
in that country, which details the life and early labours of 
Raiffeisen, Schulze and other pioneers in the field of scientific 
co-operation, with special reference to the Raiffeisen Bank 
System. The second monograph deals with another character- 
istic form of co-operation in Germany — Co-operative Land Credit 
Societies — the “ Landschaften ” and “ Rittersehaften,” Similarly 
for other countries under this head, subjects of the greatest 
importance in connection with co-operation are dealt with. These 
monographs are accompanied by statistical tables giving varied 
information of the highest importance. 

The third part deals with such problems and facts as are of 
immediate importance to the Avorking of the various organisa- 
tions and Avill in future give special attention and prominence to 
any new measures which have been found useful in extending the 
objects of these. Under this head, in the case of Germany, Ave 
find discussed Co-operative Electric Light and PoAver Societies — 
an attempt to supply suburbs and rural districts Avith electric 
power, and in the case of Italy an account of the organisation of 
a Central Bank of Co-operation and Labour. The fourth part 
deals with current up-to-date news of the co-operative moA’e- 
ment. It gives account of recent legislation in favour of agri- 
cultural organisations, makes reference to the Avork accomplished 
by the most successful federations and to the resolutions which 
they have passed, gives any other items of noAvs of importance 
and finally presents a bibliographical summary of the latest 
books dealing Avith the co-operative movement. The fifth part 
deals with subjects Avhich, although not bearing directly on agri- 
cultural co-operation, are yet of great importance to agricul- 
turists. Such subjects include agricultural legislation, the organ- 
isation of markets for chemical manures, seeds, implements, etc., 
and also the development of non-agricultural co-operative 
societies. Thus in the present volume, we find under this head 
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such subjects discussed as “The New Law on the Sale of Land 
in Small Lots in the Kingdom of Bavaria” and “The New 
Legislation for the Preservation of Peasant Properties in 
Austria.” 

The present volume deals with agricultural co-operation 
only, but in future numbers it is proposed to take up agricultural 
insurance in all its forms and in due cour.se non-co-operative 
agricultural credit. 

The sources of information used in the publication of the 
Bulletin are either (i) official, t.e., supplied by governments or 
under their responsibility ; (2) communicated by societies, co- 
operative or otherwise ; and (3) obtained from the publications of 
all kinds whether official, private, or issued by associatioms. A. 
complete list of authorities is quoted at the head of each section. 

It need scarcely be said that this Bulletin is a piece of work 
of the highest importance. Compiled from the most reliable 
sources, it deals with agricultural economics from every point of 
view — historical, statistical and legislative and as a means of 
comparing the methods of co-operation in vogue in different 
countries, it will be equally useful to agriculturist and official. 
The Chief of the Bureau — M. G. Lorenzoni — in bis preface ex- 
presses a desire for greater collaboration between the Govern- 
ments and Societies on the one hand and the staff' of the Bureau 
on the other. It is to be hoped that, considering that the work 
is of supreme international importance, his wish may be fullj’ 
realised in the future. — (A. McKekral). 

* 

^ * 

Progress in Irrigation by Pumping in Madras, by Alfred 

Chatterton, Director op Industries, Madras. (A Paper 

CONTRIBUTED TO THE INDUSTRIAL CONFERENCE HELD AT AlLAH- 

ABAD IN December 1910.) 

The object of this paper is “to put on record what has 
actually been done and to suggest the directions in which pro- 
gress on the engineering side of the que.stion is likely to facilitate 
extensions.” It is stated that a regular attempt to use oil 
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engines for pumping water dates in the Madras Presidency from 
1902 when there was only one oil engine installation worked by 
Government. Eapid progress has since been made in this direc- 
tion. There are at present more than 250 pumping plants erected 
both by Government and private individuals. Up to this time 
oil engines working with liquid fuel, which is the residue left 
after the distillation of the crude petroleum, were employed. 
But recently suction gas plants and gas engines working with 
charcoal are being introduced. The introduction of steam 
engines does not seem possible as the price of coal is prohibitive. 

It is calculated that these pumps irrigate about 12,000 acres 
of land. It is difficult to arrive at the actual cost of irrigation 
as it depends upon a large number of factors which vary with 
almost every installation. It is, however, roughly estimated 
@ Bs. 30 per acre per annum. 

Mr. Chatter ton takes notice of a gas pump newly invented 
by Mr. H. A. Humphrey. The chief advantage of this machine 
is that the inventor has successfully combined both engine and 
pump and has practically eliminated the moving parts, thereby 
saving the expenditure on wear and tear and lubrication. The 
construction of this machine is very simple and Mr. Chatterton 
hopes that it will come into general use in India. 

It is reported that some improvements have also been made 
in the old methods of lifting water by modifying the construction 
of the common lift pump so as to permit it to be worked with a 
loose fitting tubular piston. It can be worked either by manual 
power or by a small power engine. By manual labour it can 
raise from 500 to 2,000 gallons of water per hour. It is most 
.suitable for the locality where the supply of water is small. 
Mr. Chatterton suggests the employment of a common engine to 
drive a number of .such pumps situated within a reasonable 
distance which can be connected by a wire rope. The method 
suggested is similar to the one employed in the oil fields of 
California. 

The use of mechanical methods of pumping water has led to 
a considerable increa.se in the number of wells in the Madras 
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Presidency. A large area of land having an abundant supplj" 
of water has also been discovered. Considerable work has been 
done in this direction which is capable of further extension.— 
(Editor.) 

IxTERiM Report for the First Crop Year, 1908-01), or the JMira 

Canal Tagai Loans Scheme. Poona District. 

Sugarcane is largely grown on the land irrigated by the 
Nira canal, and its cultivation is very profitable, but on account 
of the poverty and ignorance of cultivator.s most of the profits 
find thoir way into the pockets of the soivlcmv or nioney-lenders, 
who not only charge heavy rates of interest but also compel the 
cultivators to purchase tlie manures, .such as oil-cakes, etc., and to 
sell the produce through them, charging theui heavy brokei’age. 
The result is that a very poor margin of profit is oiRiinarily left 
to the cultivator and in adverse years it is practically nil. With 
a view to fi nance the cultivators on much ea.sier toriris aud to 
secure them their w’ell-earned profits, the (jrovernmeiit of Bombay 
sanctioned in 1 908 a scheme fur advancing /ar/ai to sugarcane 
cultivators of the Nira canal. The principal feature of this 
.scheme is that the cultivator financed by Govermnent is asked 
to bring his produce to the Govermnent shop for .sale. This 
serves a double purpose. It secure.s the payment of the loan 
made by Government, and saves the cultivator the heavy broker- 
age and other charges levied by local merchants. Arrangements 
are also made for di.stributmg oil -cakes to cultivators at fair 
rate.s. The report before us .shows that the scheme hits been 
found to work witli success. Loan.s arc given on a long-terni 
basis or short-term basi.s. Loiig-term loams are given to enable 
the cultivator to commence aud complete his optirations from 
ploughing to harvesting and is repayable within 16 iiionths, 
whereas short-term loans are usually given for the purchase 
of manure and for crushing operations, and are repayable 
within 12 months. Nearly 800 cultivator.s took advantage of the 
scheme and got net profits, ranging from Rs. ,o0 to Rs. 300 
per acre, the avei'age net profit being Ks. 1 .oU per acre. Thi.s 
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compares favourably with the profits on this crop reaped in 
other parts of India, which vary from Rs. 18-8-0 per acre in 
the Punjab, to Rs. 118 in Lower Bengal. 

The scheme is thus likely to improve the material condition 
of cultivators in these parts in coui’se of a few years. Several 
instances are quoted in the report which show that some of the 
cultivators financed by Government have made sufficient profit 
to defray the expenses and to liquidate their old debts. 

The question of finding a suitable agency to take over from 
Government the work which is being carried on under the scheme 
is engaging the attention of the Government of Bombay. 
Pending a decision on this point the present operations will be 
continued. — -(Editor.) 

Improvements IN Agriculture in Southern India (a paper read 
AT the Industrial Conference, 1908, Madras). By Mr. M. 
R. Ramkrishna Iyer, High Court Vakil and Secretary, 
District Agricultural Association, Tinnevelly. 

The subject of this paper is to show how improvements can 
be effected in the agricultural industry of India in general and 
Southern India in particular. After a short introduction in which 
it is pointed out how the farmers in the United States of America 
and other advanced countries of Europe are making large profits 
by the application of science to agriculture, the author describes 
in detail what improvements are possible in this country in the 
various lines of operations from preparation of the land to harvest- 
ing the crop. He observes that in some parts of this country the 
agricultural practices are so good that it is difficult to suggest an 
improvement, but at the same time he holds it as a fact that 
owing to the want of knowledge on the part of the ryot of the 
principles of agriculture, the agricultural practices have remained 
almost stationary during the last thirty years, and that consider- 
able improvement is possible by adopting methods of proved 
value. The following are most of the salient points of improved 
farming suggested by the author as applicable to the circumstances 
of this country. They are in substance such as have been tested 
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on Government farms and ai’e being recommended by the Depart- 
ment. 

The land should be ploughed deeply by an improved iron 
plough which stirs the soil to a great depth, which is an advantage 
over a country plough. To give a fine tilth a grubber or culti- 
vator or a country plough can be used. Though deep ploughing i,s 
not often needed, stirring of the soil to some depth is necessary”, 
to enable it to receive a large portion of rainfall, a thing absolutely 
necessary especially in dry areas. It is desirable to enclose lands 
with fences as far as possible, but what is inoi-e needed is that all 
the lands including dry lands should be divided into plots and bun- 
ded with small embankments to allow the rain water to sink into the 
soil, and to minimise the risks of the soil fertilisers being canned 
away by the first rains. The land should be frequently harrowed 
to produce a soil mulch to avoid evaporation of moisture from 
the soil. The author recommends for this operation the country’ 
*■ Guntaka, ” of the ceded districts or the new harrow designed by 
Mr. Sampson, Deputy Director of Agriculture, Madras. The 
application of humus or vegetable matter e, specially to dry lauds 
is emphasised. For this purpose not only leguminous crops 
should be raised on the laud itself, but to provide leaf manure 
legumes like kolinji {TepTirosia 'purpiirea) and a mrai {Cassia 
auriculata) ought to be grown on all waste unculturable lands. 
Considerable stress is laid upon the value of conserving cattle 
manure, solid and liquid, which is at present wasted in burning 
or otherwise. For concentrated manures when needed, oil-cake.s 
and bones in the form of bone-meal are recommended. Sowing 
should be done in drills as this facilitates interculture, which is 
necessary not only to aerate the soil but also to conserve mois- 
tui’e. In transplanted paddjq transplantation with single seed- 
lings is more profitable than that with a bunch of 10 or 12 which 
is to some extent common in Southern India. The value of 
using selected seed, observing rotation and growing variety of 
crops is fully^ explained. Finally the author looks to Govern- 
ment for help by opening seed farms for distribution of selected 
seed, by investigations and experiments in various agricultural 
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stations to find oat improved methods, by disserninating- results 
of proved value through publications, demonstrations and agri- 
cultural associations and by spreading agricultural education 
among’ rural classes. — (E ditor,) 

•K 

Bulletin on Entomological Research. 

This bulletin is issued by the Entomological Research Com- 
mittee (Tropical Africa) appointed by the Colonial office and 
deals with the insects of Africa which injure men or domestic 
animals by conveying or causing disease, or which attack econom- 
ically valuable plants. Three numbers have been issued, dated 
April, July, October, 1910 teach consists of about 80 pages with 
about five plates, and the paper, print and plates ai’e excellent. 
The subscription is small, ten shillings for the first year. 

The bulletin is of interest to entomologists in all parts of 
the world as well as to residents in Africa ; it is not meant to be 
popular but is a record of seientifie woi’k. 

The first number commences with a paper on “ The Pupal 
Stages of West African Culicidm ” with seven plates ; a paper on 
the blood-sucking diptera met with in the Ea.stern and South- 
Eastern Abyssinia follows, and then “ Notes on two West African 
Hemiptera injurious to Cocoa.” New coccids and fruit-flies from 
Africa are described, a new Gordylohki, and the number closes 
with a note on parasites of wild silk- worms and a list of collec- 
tions received. 

The second number opens with an account of the fleas found 
on three species of i/hs; the bionomics of two species of Tabanus 
follows, then a survey of the more important families of Acari, 
an account of a mealy bug injurious to the Lebbek trees of Cairo, 
and notes on the habits of Ghssina fusca. 

The third number opens with an article on West African 
fruit-flies by the Director of the Medical Research In.stitute, 
Lagos, the habits of (r'/o-ssMia morsitan.^ are described, and an 
account is given of the investigation into the origin of sleeping- 
sickness infection in the Luangwa valley • and the movements 
of Glossina mm'sitans hxe described as well as the scale insects of 



Uganda; there are comments by Mr. Green of Ceylon on the 
earlier paper on Uganda Coccida and a precis of reports submit - 
ted by district residents concerning Tsetse fly and cattle disease 
in the Nyasaland Protectorate. Notes on various topics conclude 
the number. 

The publication jnay fill a useful purpose in affording' a 
medium for papers on (jflossina and other biting flies, and it may 
be hoped it will ultimately confine itself to one line. It must 
either become purely economic, medical or faunistic of Africa : 
no publication can successfully cover the whole ground. To 
medical men interested in biting flies the bulletin will be of value 
and it should find a place in some of the libraries in this country. 
The three numbers are rather mixed, but it may be hoped that 
the bulletin will eventually find its line and fill a want. Entomo- 
logical literature grows so fast that it is hard to keep track of it 
all, but it is not diflScult to follow a publication that ha,s a line of 
its own and keeps to it, which this bulletin should eventually do.— 
(H. M. Lbfeoy.) 

* 

* 

A Monooraph ok the Oulicid^ or Mosquitoes. By Preh. 

V. Theobald. Vol. V, pp. xv 4- 646-1- 6 plates. London, 

1910 ; British Museum (Nat. History). Price t'l-.5-0. 

When Mr. Chamberlain sent out his circular from Downing 
Sti’eet in 1898 requesting all Colonial authorities “to be good 
enough to take the necessary steps at your early convenience to 
have collections made of the winged insects .... which bite men 
or animals,” we doubt whether even Entomologiste fore.saw the 
great importance of the issues involved or the vast number of new 
forms which awaited investigation. At that time the species 
recorded from India totalled four onljL In 1900 Colonel Giles was 
able to record 32 species and stated in the Journal of the Bombay 
Natural History Society (Vol. XIII, p. 603) that he had “ little 
doubt the final total of species will be found not far off' a hundred.” 
This estimate can only be described as a modest one ; we know no 
less than 168 different species or varieties sufficiently distinct to be 
accounted worthy of a name and which occur within the limits of 
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India, Burma, and Ceylon. Nor have Ave any grounds for con- 
sidering that this number is more than a fraction of the forms 
actually present. In spite of the good work done by many in- 
vestigators in India during the last decade, our knowledge of Indian 
Mosquitoes from a systematic point of view is still very scrappy 
and incomplete and the constant stream of new discoveries is 
the best proof of the many other facts awaiting to be discovered. 
All of us who live in India are only too painfully familiar with 
the appalling loss of life and health caused annually by malaria 
and other mosquito-borne diseases. At the present stage of 
our fight against this loss it is important to have at our command 
every item of information that we can gather about mosquitoes 
in India, and every resident in India can help in this. In 
the preface to the volume under review we read : — “ The locali- 
ties from which new collections are specially desired by the 
Museum are .... East Indies. ” We can all help by collecting 
mosquitoes and sending them in to the British Museum with 
notes on their occurrence, e.y., where found, whether in bungalows 
or in jungle, at what time of year, whether they bite and, if so, at 
what time of day, where they breed, what preys on them, etc. 
Mosquitoes are ubiquitous in India ; like the poor, they are 
always with us, in the hills or plains, in the hot weather, the 
rains or the wintei’, and accurate notes on the distribution and 
habits of even the commonest species will be welcome. 

It is greatly to be regretted that the classification of the 
Culicidse should have been carried out hitherto on characters 
of so trivial a nature' as have been employed. In his introduction 
the author tells us that “ the system of classification by scale- 
structure apparently works out well from a practical point of 
view.” From the point of view of the ordinary non-entomologi- 
cal inquirer who only wishes to be able to name his specimens, 
we admit that the use of a purely artificial system of keys based 
on scale-structure is as good as any other, but we cannot concede 
that the scheme can be considered sound from a strictly scientific 
standpoint. Such a multiplication of genera based on trivial 
characters could only produce a state of chaos were it applied to 
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the classification of any other group of insects. We doubt also 
the true affinities of some of the species thus artificially brought 
together and would instance the two species given on page 227 
under the genus Pseudohoivardina, one of which occurs in North 
America, the other in Ceylon, two faunal regions which otherwise 
have practically nothing in common. 

The present volume is especially valuable as containing a 
general rdsumd of our knowledge of the Mosquitoes of the 
world, the new species or those described since the publication of 
V olume IV being described at length and the others briefly noted, 
references to literature and localities being recorded under each. 
The book is thus a catalogue of practically all the species known, 
grouped in the systematic order considered most natural by the 
author after his long study of this family. 

We note by the way, that the author states in his Intro- 
duction that he “ has only been able to devote his leisure hours ” 
to this study. Surely it would repay us as a nation to devote a 
little more serious attention to the study of insects which gener- 
ally pay only too much attention to us ! 

We cannot congratulate Mr. Theobald on a happy selection 
of some of his generic and specific names. CuUciomyia, lo'pJxo- 
ventralis, etc., are barbarous hybrids between Greek and Latin, 
whilst names like freetoivnensis, mimdoahdommalis, leptosoma- 
tomyia, whilst unnece.ssarily long and cumbrous, do not seem to 
possess the redeeming merit of pointing out any special character 
which may assist the student in recognising the species concerned. 

There are, on the whole, few misprints, but Eastern localities, 
as usual in books of this character, often get transformed into 
strange shapes ; thus, Pundaluoya becomes Pundabroya (p. 221, 
1. 7), Bhim Tal becomes Brim Tal (p. 159, 1. 15), etc. 

We notice one error of reduplication. Trichorhynchus 
fuscus, Th., from Peradeniya, figuring in two places, on page 262 
and again on page 269. — (T. Bainbeigge Fletcher,) 
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THE ALLAHABAD AGRICULTURAL CONFERENCE. 

By W. H. MORELAND, b.a., ll.b., c.i e., i.c.s., 

DireGtor of Land Records and Agricidtnsre^ United 

The Agricultural Conference which was held at Allahabad in 
connection with the recent Exhibition was something of a novelty, 
so far at least as the United Provinces are concerned. Its 
object was to bring together a large and representative body of 
land-holders, and to direct their attention fii'stly to the more 
important problems presented by the agriculture of the province ; 
and, secondly, to the solutions or attempted solutions of some of 
those problems which could be seen at the Exhibition. The 
general idea was that the mornings should be devoted to dis- 
cussion, while the afternoons were occupied by special demon- 
strations illustrating the subjects that had been considered in the 
morning. 

A conference on the.se lines require.s a certain amount of 
preparation, and it may interest officers in other provinces to 
know the lines on which it was organised. The first question 
that arose was the issue of invitations : it was recognised that, 
while a large proportion of these must necessarily be issued by 
the department, others must be Issued by independent agencies 
if the Conference was to be really representative and not open 
to the reproach that it consisted merely of a few friends of the 
department. Accordingly the invitations fell into two classes,— 
those selected by the department and those placed at the disposal 
of other bodies. 

The first class included, firstly, the members of the Legisla- 
tive Council and the principal title-holders of the province, invi- 
tations to whom were as a matter of courtesy issued by the 
Local Government ; secondly, a large number of officials, inolud- 
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ing the officers of all the agricultural departments in India, and 
the managers employed by the provincial Court of Wards ; 
thirdly, those non-official gentlemen who are directly connected 
with the department, including the governors of the agricultural 
college and the honorary visitors to the various agricultural 
stations ; fourthly, the representatives of exhibitors in the Agri- 
cultural Court; and lastly, a large number of gentlemen who 
are accustomed to co-operate with the department in various 
matters. The second class included the nominees of the Upper 
India Chamber of Commerce, of the various agricultural as.so- 
ciations and of the district exhibition committees. 

The results of this selection were on the whole highly satis- 
factory. The bulk of the Conference consisted of country 
gentlemen, not over-anxious to mount the platform but ready to 
listen to what was said and to study the demonstrations from a 
very practical standpoint. 

The selection of subjects was a matter of some difficultj^-. 
It was recognised that the attention of the audience must be 
concentrated on particular points, and the number of points on 
which discussion appeared to be desirable was so large as to 
render the choice embarrassing. The course adopted was to 
assign each day to one or two main subjects, and to select three 
or four aspects of these subjects for detailed discussion. Then 
two or three speakers, chosen for their special knowledge of the 
subject, were invited beforehand to contribute the opening papers 
of each discussion ; and following on their papers other speakers 
were invited from the audience, each speaker being limited to five 
minutes. With these arrangements, the discussions proceeded on 
the whole in a satisfactory manner : some nonsense was talked 
but that was inevitable, and succeeding speakers were usually 
quick to detect it. 

The Conference opened on the 13th January 1911, when 
Sir John Hewett, the Lieutenant-Governor, took the chair 
and gave a .brief address, in which he laid stress on the 
necessity that agriculture should move with the times and 
adapt itself to new conditions. His Honour then vacated the 
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chair, which (in the unavoidable absence of Mr. Leslie Porter, 
the Senior Member of the Board of Revenue) was occupied by 
Mr. Brownrigg, the Commissioner of Allahabad. The remainder 
of the session was devoted to discussing questions of administra- 
tive importance, the relations of the department with the people, 
the organisation of the people so as to obtain the full benefit of 
the department’s activity, and the creation of the profession of 
estate agent. It fell to the pre,sent writer to introduce each 
subject in turn : the most noteworthy papers were those contri- 
buted by Mr. Hose, the Chief Secretary to Government, on 
agricultural associations, and by Mr. Pirn, Joint Secretary to the 
Board of Revenue, on the Gaining of estate agents; but valu- 
able contributions were also made by Sir Tasadduk Ra.sul Khan 
and Rai Sri Ram Bahadur, two representatives of the Talukdars 
of Oudh. The speakers who offered themselves at this se.ssion 
had not in some cases grasped the division of subjects, but their 
remarks were, as a rule, valuable in showing the public recognition 
of the work of the department and the general desire for an 
extension of its activities. 

The main subjects for discussion on the second day were 
wheat and cotton, and the chair was appropriately taken by 
Sir Alexander McRobert, a leading representative of the business 
interests of Cawnpore. The discussion on wheat was opened by 
Mr. Albert Howard, the Imperial Economic Botanist, who gave 
a popular account of his work at Pusa and indicated that more 
and better wheat could be grown in North India than is now the 
case. He was followed by Kai Nathi Mai Bahadur, a prominent 
representative of Indian commerce ; and the subsequent discus- 
sion brought out clearly the genex'al opinion as to the superiority 
of Muzaflfarnagar wheat to the varieties grown in other parts of 
the provinces. 

The attention of the Conference was then directed by 
Dr. Parr, the Deputy Director of Agriculture in charge of the 
Western Circle, to the possibilities of obtaining an increased 
yield from the indigenous cottons; and he was followed by 
Mr. Be vis, a partner in the well-known Elgin Mills, who ursred 
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the iraportanee of increased production. After the discussion on 
this subject had closed, Mr. Shakespear called attention to the 
utilisation of cotton seed, and indicated the conclusions to be 
drawn from the experimental cotton-seed-oil factory which his 
firm was conducting on behalf of Government. No serious diffi- 
culty had been found in the technical processes ; the oil was 
readily marketable from the start, and the market for cake was 
beginning to develop on satisfactory lines. 

The third session of the Conference was devoted to co- 
operation, the chair being taken by Mr. D. C. Baillie, Member 
of the Board of Revenue. This discussion was marked by the 
contributions from men of practical experience in organising and 
managing co-operative societies ; thus Rai Ishar Sahai Bahadur 
described his successful work in Fatehpur ; Mr. A. C. Mukerji 
gave his experience as Manager of the Kashi (Benares) Co- 
operative Bank, and Mr. A. H. C. Hamilton described the work- 
ing of the Prayag (Allahabad) urban society. Interesting papers 
were also contributed by Munshi Kabul Ahmed (Sandila), 
Munshi Ganga Prasad (Mainpuri) and Rai Kali Charan Sahib 
(Unao) ; and the general discussion showed' the extent to which 
the co-operative movement has already won appreciation among 
the people. 

An afternoon session was devoted to entomological ques- 
tions, the chair being taken by Mr. Coventry, the Officiating 
Inspector-General of Agriculture in India. Mr. Fletcher, 
the Supernumerary Entomologist, Pusa, gave an interesting 
lecture on insect pests, referring specifically to the sugar-cane 
grass-hopper and the potato moth, two pests which are very 
active in the province at the present time. The lecture was 
followed by a brief discussion on the suitability to the province of 
the AJri silk industry. 

The fourth day of the Conference was devoted to questions 
affecting the sugar industry. Dr. Leather, the Imperial Agri- 
cultural Chemist, being in the chair. The first subject was 
improvements in cultivation : Mr. Clarke, the provincial Agri- 
cultural Chemist, described some of his preliminary results 
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showing the great difierences in the value of different varieties, 
the possibility of economising seed-canes, and the iinportaRce of 
proper manuring This subject attracted few speakers, and the 
Conference turned to consider the question of making yur suit- 
able for refining into sugar. Mr. McGlashan of the Cawnpore 
Sugar Works, read an instructive paper in which he explained the 
drawbacks incident to refining from ordinary //?o', and also the 
difficulties which the cultivator would have to face iii changing 
his practices. After a short discussion on the subject, the indigen- 
ous system of sugar-making was considered and roused considerable 
interest. Mr. Dickinson, who represented Mes.srs. Broadbent 
of Huddersfield at the Exhibition, opened the subject by explain- 
ing the advantages to be derived from the introduction of the 
centrifugal : and then Rai Ragho Prasad Narain Singh Bahadur 
advocated from personal experience the adoption of the Hadi 
processes of sugar-manufacture, which were also reconnnended 
by Mr. Sealy of Gorakhpur, Pandit Durshan Lai Dube of 
Rewah, B. Janki Prasad of Patehpur-Sikri and B. Pheku Ram 
of Jaunpui’, all of whom have experience of working these 
processes. On the other hand, representatives from Bareilly^ 
one of the chief centres of the industry, criticised the,se processes 
from the commercial side, and Mr. Allen, the Collector of 
Bareilly, expressed the opinion that there was not much to 
choo.se between the Hadi processes and those worked in Bareilly, 
but that the introduction of the centrifugal was an undoubted 
improvement for work on a fairly large scale. Air. Hadi replied 
to the criticisms which had been offered on hi.s proeesse.s, and a 
most interestino; discus, sion was then brought to a close. 

The Conference then considered the introduction of small 
modern factories. Air. Hulme, the Engineer in charge of the 
Exhibition factory, described the processes carried on in it, 
emphasising the fact that with the exception of quicklime no 
chemicals of any sort were used. His paper produced little 
discu,ssion, but the crowd of visitors at the factory on this 
and subsequent afternoons showed the interest which it had 
aroused. 
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The fifth day was devoted to the consideration of imple- 
ments and machinery, Mr. McLeod, the Chief Engineer to 
Government, being in the chair. The discussions were introduced 
by the present writer who pointed to the progressive rise in 
wages as being a factor of fundamental importance in determining 
the future of agriculture. Mr. Milligan, Deputy Director of 
Agriculture, followed with a paper indicating the effect of high 
wages in the Punjab, and the consequent development of the 
use of machinery ; and after remarks by various speakers, 
Mr. Burt, the Deputy Director in charge of the Agricultural 
Court of the BKhibition, gave an account of the different classes 
of implements that were shown, and described a mechanical 
installation recently set up by a land-holder near Cawnpore 
who, beginning with an oil-engine and pump, had added a 
flour mill, cotton gins, a small grinding mill and a chaff- 
cutter. 

The subject of water-lifts was then introduced by Mr. Chat- 
terton, Superintendent of Industrial Education, Madras, who 
described the progress made in introducing pumping-plants in 
Southern India. A discussion followed on the difficulties in 
bringing implements into general use, which brought out very 
clearly the need for simplicity in construction and for the provision 
of facilities for repairs. Following on this Mr. Molony, Com- 
missioner of Gorakhpur, read a paper on wells in which he 
explained the different ways in which Government was prepared 
to assist construction ; and the session closed wdth a paper by 
Nawab Fateh AU Khan Kazilbash, describing the advantages 
he had secured by having his wells bored. 

The closing session of the Conference was devoted to 
questions relating to cattle, and the chair was occupied by 
Rai Sundar Lai Bahadur, one of the most prominent citizens of 
Allahabad. The discussion on the first subject, the protection of 
cattle from contagious disease, was characterised by cordial 
appreciation of the work of the Civil Veterinary Department ; 
while that on cattle-breeding brought out little beyond the 
needs, already recognised, for more grazing and better bulls. 
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Ihe question of providing dairies for the cities of l^e provinces 
attracted wider interest as the high price of ghi is the subject 
of general complaint. Mr. Smith, the Military Dairy Expert, 
urged that legislation to prevent adulteration was a neces.«ary 
step ; and it may be mentioned here that the chairman of the 
day has since introduced a Bill dealing with this subject in the 
provincial Legislative Council. B. Moti Ghand of Benares 
urged that the dairy industry was particularly suited to private 
enterprise ; and Mr. Chatterton suggested that the supply of 
milk could be simplified by the use of milk-powder, a special 
demonstration of which was given in the afternoon. The dis- 
cussion had eventually to be closed owing to want of time, and 
the Conference then broke up after the chairman had thanked its 
organisei-s and suggested that similar conferences should be held 
periodically in different centres of the province. 

The question may be raised : was the Conference worth the 
trouble ? An answer to this question must not be looked for 
merely in the proceedings;* the success of the Conference is to 
be judged by its effect on the large majority of the members who 
took no active part in the proceedings, and that effect is not likely 
to manifest itself immediately. But judging from the enquiries 
made during and after the Conference, the effect has been consider- 
able ; a large number of intelligent men are now thinking over 
the agricultural problems of the localities in which they live, and 
seeking the help of the department in applying the .solutions 
which they heard of at the Conference ; and it is not, I think, 
too much to say that the whole current of public opinion has 
been concentrated and directed on more definite lines. And so far 
as the department is concerned, the Conference has been of very 
real value in bringing the officers into closer touch with many of 
the natural pioneers of agricultural development, and in enabling 
them to realise more clearly than before the attitude of the people 
and the nature of their needs for assistance. 


* The proceedings have been printed by the Superinmident of the Government Press at 
Allahabad and will shortly be on sale. 



EURAL ECONOMY IN THE BOMBAY-DECCAN-III. 


By a. F. KEATINGE, i.c.s., 

Director of Agriculture^ Bombay, 
{Continued from yage 123 of Vol. Vf Part IL) 


VI — Live-Stock. 

The live-stock of the Deccan consists of the following ; — 


Horses and ponies 

... 

71,000 

Sheep 

... 

... 1,300,000 

Goats 

... 

... 1,200,000 

Buffaloes 

... 

... 500,000 

Cattle 

... 

... 2,900,000 


Before considering each class separately it will be desirable 
to give some idea of the general conditions under which stock 
is bred and reared in the Deccan. On the crest of the ghats, 
and in the strip of country adjoining, the rainfall is very heavy 
during the monsoon. This results in an abundance of grass ; 
but it is coarse and of a poor feeding value ; while, in this tract, 
the climate during the three months of excessive rain is preju- 
dicial to the health of stock. The East Deccan is a dry country 
and grazing is very scanty. All the good land is cultivated, and, 
though large areas ai'e available for grazing, they consist almost 
exclusively of stony uplands where the soil is of the thinnest. 
On such lands herbage is scanty and is confined to the rainy 
months— July to October. In an ordinary year the cattle have 
to work hard to find a living on these hills after December ; and 
from March to July the so-called grazing grounds are, for the 
most part, as bare as a high road. In the intermediate tract 
betsveen the ghat region and the East Deccan there is a fair 
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rainfall, and in some localities the facilities for grazing are much ' 
better. Here and there considerable areas of occupied land lie 
uncultivated, and the natural herbage provides some grazing ; 
but no attempt is made to improve or enclose them, and it is 
only by courtesy, that they can be called pastures. Stock, 
during the greater part of the year, are e.xpeeted to pkdc up a 
living as best they can on the hills, in the river beds, or in weedy 
fields from which the crop has been harvested. 

Ponies are bred principally in the Eastern Deccan. In the 
old days Deccan ponies had a considerable reputation, and gave 
the mobility for which the Mahratta armie.s were famous a 
century and a half ago. Even at the present day the Deccan 
ponies are extremely hardy and enduring, and do good work 
in tongas ; but their virtues end there. They are, for the most 
part, under-fed and under-sized ; and their appearance usually 
indicates that they have been worked too young. The Army 
Remount Department has demonstrated at A limed nagar that, 
with care and expenditure, good horses can be bred in the 
Deccan ; and pi’ivate breeders are not slow to avail themsehe.s 
of the services of the stallions maintained by Government in 
the Deccan for their use. Here and there a well-to -do land- 
holder will make a hobby of high class horse-breeding, and 
occasionally breed a really good foal, and obtain a good price 
for him ; but it is hardly business, and is not usually regarded 
as such. If anyone requires a good horse or pony, he knows 
that his best chance is to go down to Bombay and buy an 
imported Arab or Waler. 

Goats are found in every village. The males are killed 
for food and the females pimvide milk for children. No trouble 
is taken With their breeding; but they are very hardy, and 
shift for themselves, costing practically nothing to their owners 
for food. Under these circumstances they may be considered 
as a source of profit to the latter ; but iivso far as the corainunity 
is concerned, it may be doubted whether they do not cause more 
loss than gain ; for they roam over the unfenced country brows- 
ing on any crop that is not strictly guarded and making tree 
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growth impossible in places where it would otherwise take 
place. 

Sheejj are grazed in large herds of 100 to 300, and are 
generally accompanied by a few goats. Many shepherds lead 
a migratory life, frequenting the dry uplands of the Eastern 
Deccan during the wet months, and afterwards bringing their 
flocks down to the cultivated lands, where the farmers welcome 
them after the crop is removed, for the sake of the manure which 
they provide. The sheep are kept constantly on the move, and 
thrive on the scanty herbage, though they do not get fat on it. 
No system of fattening is practised, but wethers of one year old 
afford lean mutton which seems to satisfy the meat-eating classes 
who know no better. It is probable, however, that judicious 
fattening would pay round the larger meat-eating centres. The 
wool is wretchedly poor, but the manure brings in some profit, 
particularly in a locality where sugar-cane and other valuable 
garden crops are grown. 

The peculiar conditions under which the sheep industry is 
carried on may be gathered from the following figures supplied 
by a sheep owner in the east of Poona District. 


Annual estimate for a flock of 100 ewes. 


Profits. 


Fee paid to owner for folding 100 sheep hy night on garden land on 
account of mamirial value, at the rate of 5 annas a night for 100 
sheep, for 9 mouths of the fine weather ... ... ... 84 

During the remaining three months they are folded in a yard and the 
manure for the period may be taken as worth Ra. 16 ... ... 16 


Total value of manure ... 100 

Rs. 

Two shearings of wwl a year worth 4 annas a sheep, or Rs. 25 per 100 ... 25 
100 ewes will give 100 lambs a year, 50 male and 50 female. Allowing 
20 per cent, for wastage this leaves 40 one year old wethers for the 
butcher at Rs. 3-4-0 each ... ... ... ... 130 

40 cast ewes for the butcher at Re. 1-8 each ... ... ... 60 


Total 


... 190 
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Pr-ofit (abstract) , 

Rp. 

Manure ... ... IqO 

*•• ••• *•. ... ... ... 25 

Sale to butcher ... ... ... ... 190 

, Total ... ;i15 


Cost. 

Rs. 

Feeding costs practically nothing hut 2 annas a head grazing fee to 


Government... ... ... ... ... 

Miscellaneous ... ... ... ... ... ... g 

Wages of one man and one boy at Rs. 12 per mensem for the two .. Ii4 

Total ... 165 

Net profit (Rs. 315 minus Rs. 165) = Rs 150. 


So that if the capital value of each ewe be taken at Es. 3, 
the sheep owner makes 50 per cent, on his capital. If the 
size of the flock be 300 instead of 100, the cost of labour for 
herding is proportionately cheaper, and the net profit is larger. 
On the other hand, in the wetter localities of the West Deccan 
the losses from disease are greater and the profits are correspond- 
ingly less. 

Cattle form by far the most important and valuable part of 
the live-stock of the Deccan. Taking the term Deccan as 
denoting the Central Division of the Bombay Presidency, the 
number of cattle amounts to million, of which about one- 
sixth are buffaloes. Of the buffaloes the large majority are 
milch buffaloes. Except near a few large towns the milk supply 
is in no sense an organised industry. In the case of these 
towns the milk supply is derived mainly from buffaloes; but 
the Deceani buffalo is not a good milk breed, nor does the 
country provide the quantity or quality of fodder requisite for 
effective milk production. The price of good milk in towns is 
usually very high ; and much of the milk supplied is heavily 
adulterated. Much might be done to improve the supply of 
milk ; and no doubt there is money to be made in the business ; 
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but the conditions of the country mnke it a difficult and preca- 
rious one. In the case of a few of the better breeds of cattle, 
when the object is to breed good bullocks, the calf is allowed to 
run with the cow and the cow is not milked ; but in most cases 
the calf is allowed to suck only one half or one quarter of the 
milk, according as it is a bull or a cow calf. 

The importance of cattle is far smaller from the point of view 
of milk supply than from the point of view of draught. As re- 
gards draught the horses of this tract are of little importance. 
Buffaloes are used in small numbers for heavy draught, for 
ploughing in rice fields and in some localities as the first pair in a 
large team of plough animals. But it is the oxen who do almost 
all the ploughing and other field operations in the Deccan on 
which the agriculture depends. The plough cattle amount to 
1,315,000 and the plough buffaloes to 55,000. A large proportion 
of the plough cattle, including most of the best, are imported 
into the Deccan from Central India,* and command high prices. 
Eighty years ago a good working bullock of the small local breed 
could be purchased for Rs. 20 ; even 10 or 15 years ago it could 
be purchased for Rs. 30 ; but in the last 10 years the price has 
doubled, and is steadily rising. A fairly good Deccani bullock 
now costs about Rs. 60, a half bred Khillari, Rs. 100 or more; 
while a good Khillari or Krishna valley bullock may fetch any- 
thing up to Rs. 300 or even Rs. 400. 

The cause of the rise in price is not far to seek. Ninety 
years ago cultivation in the Deccan generally, and in the East 
Deccan in particular, was scanty, and there were large areas of 
good land which lay waste and grew some kind of herbage. The 
demand for cattle was then relatively small, and the waste lands 
provided grazing grounds which enabled cultivators to rear cattle 
sufficient to meet the demand. With the advent of more settled 
conditions, however, a large increase of cultivation occurred, and 
reduced the area of grazing grounds. This process steadily 
continued till towards the end of the last century ; at the 

* I’lii; term Central Imli.i is here used a,s incluaing the Central Provinces. 
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present time, practieallj? all the good land is occupied, and most 
of it is cultivated. During this time, as the demand for bullocks 
increased, large numbers were brought for sale from the extensive 
grazing grounds of Central India ; and the result of this change 
in economic conditions did not at once become obvious. It w’as 
not till the famines of 1 897 and 18S9-1 900 that the pinch was 
severely felt. After recovering from the famine of 1870 the 
cattle in the Deccan had remained fairly steady at 3,700,000 
during a series of good years in the eighties, and during the early 
nineties rose to 4,000,000. Then came the famines of 1896-97 
and 1899-1900 during each of which nearly a million cattle were 
lost ; so that in spite of purchases from outside the number fell 
from over 4 millions in 1895 to less than two and a lialf millions 
in 1901, a fall of two-fifths in the aggregate, and of over half 
in the ease of certain districts. The plough cattle which numbered 

1.631.000 at their high water-mark in 1895 had lost one-third of 
their number by 1901, and have only made up half of this los.s ten 
years later, their number now standing at 1,. 37 1,000. It might 
have been expected that cattle would pour into the Deccan from 
Central India to make up the deficiency ; and no doubt considerable 
numbers did come in. But Central India also had suffered 
severely from famine, and though pidces rose, the supply fell off. 
The acreage of cultivated land in the Deccan amounts to 

13.635.000 acres ; which gives almost exactly one pair of bullocks 

to 20 acres. Now it may be roughly taken that in the Deccan 
a pair of good bullocks can cultivate 30 acres of light soil, 20 
acres of medium soil and 10 acres of heavy black soil. Assuming 
that the cultivated area is equally divided into these three classes 
the present number of plough cattle works out at almost exactly 
the required number, viz., a pair for each 20 acres of land. 
There are, however, two considerations which greatly discount 
this apparent sufficiency of plough cattle. In the first place, a 
large number of them are engaged for a great part of the year 
working the on the 156,000 irrigation wells, and many 

more are employed for most of the fair season in carting on 
the roads ; while the 500,000 acres under irrigation demand a 



214 


AGRIODLTDBAL JOURNAL OF INDIA. 


[VI, III. 


higher degree of cultivation, and require more bullocks. In 
the second place, the assumption that the plough cattle are all 
efficient is far from being a fact. It may be said without fear 
of exaggeration that 20 per cent, of the so-called plough cattle are 
practically useless and that another 10 per cent, are very ineffec- 
tive. It is not possible to make more than a rough estimate of the 
number of cattle that is necessary, but the following may give 
some idea of actual requirements : — 

Bullocks, 

To cultivate 13^ million acres ... ... ... 1,350,000 

Allowance for working wells ... ... ... 100,000 

Allowance of extra bullocks for irrigated lands ... 50,000 



Total good bullocks necessary ... 1,500,000 

Assuming that 25 per cent, of the total number of bullocks are | 

useless, it will need a total of 2,000,000 to give 1,500,000 effective ' 

work oxen ; and this may be taken as a general indication of the - 

number necessary. The allowance made for extra bullocks for 
irrigated land is very moderate; and the allowance for work 
on wells has been pitched very low, since most of this work is j 

taken as being done by ordinary plough bullocks ; while no extra { 

allowance is made on the ground that many of the cattle are | 

used for a large part of the year in carting. It will be seen that, » 

according to this estimate the number of work cattle has never 
been adequate, and is now 31 per cent, short. But the estimate 
made may betaken as a moderate one ; and as irrigation increases 
the number of work cattle necessary will rise. The deficiency can 
be remedied either by increasing the numbers or by improving the 
quality of the animals. In either case the question of fodder is 
at the root of the matter. Even during a series of good years ’ 

the number was unable to rise higher than 1,650,000 bullocks, 

good, bad and indifferent; which was itself insufficient; and a 
few bad years reduced the number to 1,100,000 which is totally 
inadequate. To provide against such losses the storage of 
fodder in good years to tide the cattle over the bad years is 
essential. Much might be done in many parts to make better 
use of the existing fodder supply ; but that in itself would 
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not suffice. The people must adapt themselves to the new 
conditions aud realise the imperative necessity for growing 
fodder crops. It may be said that there is hardly any lesson 
that they have to learn more important than the growing, 
effi(!ient storage and economical use of fodder crops. 

In the case of improving the quality of the cattle, too, the 
question is primarily one of fodder. In many localities the supply 
of stored fodder is barely sufficient for the working animals, and 
the cows and young stock ai-e turned out all the year to shift for 
themselves. The nature of the grazing grounds has already been 
desci’ibed, but the hardy stock get along fairly well from August 
to February. From March onwards their state is very miserable. 
They rapidly lose condition, and are driven by hunger to eat 
almost any refuse, and even to gnaw the trees. ByJulyMhey 
are reduced to skeletons ; and when the rain commences, and the 
young grass begins to grow, they gorge themselves on it, and 
suffer severely from scouring and tympanitis. Under such condi- 
tions good bullocks cannot be reared, and it is not much use 
talking of careful breeding. Where the fodder supply is better, 
some care is taken in the matter of mating. In such cases the 
object is usually to provide a good bull of the Khillari breed to 
run with the village herd. The idea is to grade up the small 
Deceani breed, and to rear stock of the size and strength neces- 
sary for ploughing the stiff black soils. It is generally believed 
that the Deceani breed has greatly deteriorated in the past 50 
years. Be that as it may, it is certain that cattle larger and 
stronger than the present ones are required for effective plough- 
ing; and with rising prices and a falling supply from outside 
the only way that the cultivators can get them is to breed 
them themselves. In England over half the farm land, exclusive 
of mountain, consists of permanent pasture, and of the arable a 
large part is devoted to fodder crops. To one accustomed to 
this state of affairs it seems natural to suppose that the Deccan 
cultivator would recognise the direction in which lies his 
remedy^ But from time immemorial he has been aceust^g^ 
to trust to the waste lands for the main support of h^ggl^^ 
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and he still sighs for the extensive grazing lands of the past, 
which have assuredly gone, never to return. 

Much emphasis has been laid on the question of fodder as 
the prime factor in the case. It will be realised, however, that 
there are other considerations of importance. Three great 
obstacles io progress consist of the constant recurrence of con- 
tagious cattle disease, the neglect of the cultivator to castrate 
the young bulls that are unsuitable for breeding, and the impossi- 
bility of eliminating the unfit owing to the religious objections of 
Hindus to kill cattle. Losses from contagious disease are trifling 
as compared with losses from starvation; but from 1,000 to 
10,000 deaths from the former cause are reported every year; 
and the real numbers are probably far greater. It is not so long 
since such diseases were rife in England. In 1865-66 the losses 
in England from rinderpest were estimated at 234,000 animals, 
worth from five to eight million pounds sterling. The stringent 
sanitary measures w^hich are there enforced by law have com- 
pletely stamped out the worst of these diseases, The nature 
of these measures is well known, and it will suffice to say that 
in the ease of rinderpest the owner of diseased cattle is bound 
to give information, and the local authorities are bound to 
take prompt action. All aflected animals and all animals which 
have been in the same stable, shed or herd or in contact with 
affected animals be slaughtered, and other animals about 
which there is any suspicion may be slaughtered if the Board 
of Agriculture think fit. No animals may move out of an 
infected area, or from one part to another of an infected area. 
Pairs and markets are prohibited. Carcases are properly 
disposed of ; and care is taken to prevent the importation of 
disease from abroad. Apart from the question of slaughtering 
cattle, such regulations would in India be regarded as intolerable ; 
and it would be impossible to enforce them. But in England 
where they have been strictly enforced, the value to the farmer 
Tbcffithe results that have been obtained is incalculable. In India 
essendmes of work indicated are preventive inoculation and the 
use of ation of diseased animals. 
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The uegleot of the Deceani farmer to castrate all young 
bulls not required for breeding makes careful mating impossible 
in a country where all the cattle run together. The excellence 
of the Kankreji breed in Upper G ujarat and Kathia-war is mainly 
due to the fact that the breeders of those parts practise early 
castration. In the Deccan they do not castrate bulls till they are 
four years old, and the number of unsuitable young bulls which 
run with the herd cannot fail to ha\m a bad effect on the breed, 
A matter of more importance to the present enquiry is the 
case of the 25 per cent, of useless cattle of all kinds, amounting in 
round numbers to 900,000 beasts, These consist of worn-out 
old bullocks, barren cows, and beasts which from extremely 
stunted size, malformation, broken limbs or bad feet are useless 
for work purposes. In a meat-eating country all such animals 
would be promptly fattened off and sent to the butcher, and 
so become a source of profit rather than los.s. But in India 
the demand for beef is very limited ; so most of them continue 
to eke out a wretched existence. In this connection it may 
be worth while to consider the statement which is frequent!, y 
made that the slaughter of cattle is in a great measure 
responsible for the deficiency of work-cattle. The argument 
seems to be that a certain number of cattle exist, and that 
if you kill some the number left must of necessity be less. 
It ignores the nature of the cattle slaughtered, and the fact 
that the number of existing cattle is not a fixed quantity 
but, within broad limits, can be increased at will. The rea,son- 
ing is in fact very similar to that which underlies the theory 
of the “drain of wealth” from India. Now with regard to the 
slaughter of cattle in the Deccan the facts are these. About 
50,000 cattle are annually slaughtered in the Deccan or drawn 
from the Deccan for slaughter in Bombay. These consist almost 
exclusively of worn-out old bullocks, lame and malformed beasts 
and barren cows. Not 5 per cent, of tho.se slaughtered are, or could 
ever, become of any use either for draught or for breeding 
purposes. To ascertain this all that is necessary is a visit to 
the slaughter-hou.ses ; but an examination of prices will suffice 
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to show that this must be so. The carcass of an average 
Deccani bullock of the kind and condition brought to the 
slaughter-house, skinned and dressed, weighs about 150 lbs. 
which at the current rate of 1 2 lbs. per rupee is worth Rs. 1 2-8-0. 
The hide is worth Rs. 6 and the offal and fat (say) Re. 1-8-0. 
Total Rs. 20. But between the cultivator and the meat seller 
are several middlemen who have to make their profit, and recoup 
the cost of bringing the animal to market. The cultivator will 
be lucky if he gets Rs. 15 for the bullock. Now it has already 
been stated that the price of a good Deccani bullock is Rs. 50 
to 60 ; and it may be confidently stated that there is not a 
bullock of any use for draught that would not command at least 
Rs. 30. Is a cultivator likely to sell to a butcher for Rs. 15 a 
bullock which will command Rs. 30 or more in the market ? He 
certainly will not do so; and if he sells a bullock for Rs. 15 or 
less, the reason is that it is useless for draught purposes, and its 
only value is for slaughter. The same argument applies to a 
bullock of larger breed, with a dead weight of 300 lbs. ; all that 
is necessary is to double the figures, and it will in the same way 
be realised that a cultivator will not sell to a butcher for Rs. 30 
a bullock for which he could get Rs. 60 or more for draught pur- 
poses. So far as bullocks are concerned, a consideration of the price 
of beef and the price of draught animals will show that a draught 
animal is worth far more alive than dead. Under such circum- 
stances it is only the unfit and the worn-out that are brought 
for slaughter. Occasionally a calf may be seen at the slaughter- 
house which looks as though it would with proper attention 
turn into a fair bullock and one wonders why the cultivator has 
sold it. It is pretty certain, however, that the original owner 
knew more about the calf than the casual observer does, and he 
also knew what facilities he had for rearing the calf to maturity. 
If he found it more profitable to sell it for Rs. 10 when it was 
young and in fair condition, he probably knew what he was about. 
Barren cows provide the best beef ; and are often young and in 
good condition when brought for slaughter. They are of course 
useless for any other purpose. 
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The number of cows wholly or partially barren to be seen 
round the country side is very remarkable. Anyone aecustoiaed 
to the circumstances of economic cattle-fanning expects to see 
every cow earning her living. She should be in milk, or in calf, 
or fattening. But in the Deccan numbers of cow.s are to be .seen 
doing nothing to pay their way. Many are completely barren, 
and many others calve only once in two or three year.s, and give 
but little milk, and that for a .short time only. This is partly a 
matter of personal idio.syncrasy, and partly due to lack of green 
fodder without which cows will not come in .season. In some 
cases a little work would probably put the cows right ; but thi,s i.s 
contrary to Hindu custom. In France and Belgium small 
holders hfibitually work the cow.s. They generally cannot aftbrd 
to keep bullocks, and in such eases the cows have to do all the 
cultivation. Par from being bad for the cows, light work is 
beneficial to their health even when they are in milk. They must, 
of course, not be given very heavy work or be put to a severe 
strain ; but when carefully treated by the owner they do useful 
work without any harm to themselves ; and in this way they are 
of the greatest assistance to small holders. 

It will be realised from the above that it is not the 50,000 
Deccani cattle which are slaughtered annually which cause loss 
to the cultivator, but the 800,000 useless beasts who are not 
slaughtered. If there was a greater demand for beef and the 
cultivator could dispose of them all for slaugliter even at Rs. 10 
a piece, the Deccan would be Rs. 80 lakhs better off, and there 
would be more gra.ss for the effective cattle to eat. 

In stating the economic facts with regard to the slaughter 
of animals, it must not be suppo.sed that it is intended to re- 
commend to Hindus that they should countenance the .slaughter 
of cattle. It would be obviously improper and foolish to advise 
them to do what is repugnant to their religion and to their 
feelings. It is essential, however, to realise the facts. In India 
the provision and maintenance of cattle are a source of difficulty 
and lo.ss to the cultivator, while in other countries the cattle are 
a source of profit. Leaving on one side England, where cattle are 
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not used for draught, and looking at France over a large part of 
which cattle do most of the farm work, it is found to pay to 
slaughter bullocks not only when they are getting old, but long 
before they are worn out. Bullocks are commonly worked from 
4 to 7 years old, and then fattened off. Fine bullocks of the 
large white Charolais breed may be seen going off to the butcher 
at the age of 7. It is simply a question of what pays best ; and 
it is by such methods that cattle which used to be regarded as a 
“ necessary evil ” to the French farmer are now converted into a 
source of profit. The French farmer sells off his seven years old 
bullock to the butcher knowing that he has more young ones 
coming on. He takes three years work out of them and converts 
them into cash before they begin to deteriorate. It is not 
likely that the demand for beef in India will increase to a point 
at which the flesh of all useless animals would find a market ; 
audit is, therefore, most improbable that the price of beef will 
rise to a point at which it would pay to slaughter animals 
which are of any value for draught or for breeding. The 
above facts are, however, mentioned to show that even if 
such a thing were to occur, it would not necessarily be prejudicial 
to agriculture. Far from it ; it would solve the greatest diffieultj’^ 
of the cultivator, and enable him to do what the French farmer 
has done, mz., to make the meat consumer pay for the ploughing 
of his lands. 


{To he continued.) 




-a.-A.vjL 



GRAPE-GROWING AROUND PESHAWAR. 


By W. ROBERTSON BROWN, 

Sui)erintendenl of Farms, N.-W. F. Provmce. 

The grape vine is vigorous and fruitful throughout the 
greater part of the North-West Frontier Pi'oviuce. A grape 
pergola is generally to be found in the public garden of each dis- 
trict and the shade tree by the well of the zamindar is often 
vine-embowered. But vineyards in the true sense of the word 
are chiefly clustered around villages which have grown grapes 
for the Peshawar maidcet for at least half a century. The villages 
of Ahmad Khel, Bazid Khel, Sheikh Mohaminadi, Suleman 
Khel, and a few others in the Peshawar tahsil, which are 
situated within eight miles of Peshawar city, have long been 
noted for the productiveness of their vineyards and the quality 
of their grapes. 

The village of Sheikh Mohaminadi has 400 vineyards; 
Suleman Khel has 100 ; Mashu Khel has 150 ; Bad Ber has 
probably 100, and other villages in the same tahsil have each 
from 20 to 100 vineyards enclosed by walls and ranging from one 
quarter to two acres in extent. Each of these villages markets 
many hundreds of maunds of grapes in the months of July and 
August. Plate XXVI shows the unpicturesque walls of a typical 
vineyard. The stalwart Mohmand viticulturist creeps in and out 
by the little wicker gate which is 4 feet high by 2 feet wide. 

Climate and Soil . — The temperature within the walled-in 
vineyards throughout the year has not yet been recorded, but in 
July and August, with the faintest breeze shut out, the atmos- 
phere in the vineyard is stifling. Even under the dense canopy 
of foliage the temperature is probably not less than 130' at noon. 
In December and January it ranges from 22° to 80,'' In average 
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years heavy showers of rain fall in February, and again in late 
March or early April. Then follow two or three months of fierce 
unbroken sunshine, during which time the vineyards are freely 
irrigated. These are exactly the conditions under which superb 
European hot-house grapes are produced. The vineries there are 
sprayed freely while the young shoots are extending, but after 
the berries are set, spraying is discontinued as it would blemish 
the berries. The land around the grape-growing villages is 
renowned in the North-West Frontier Province for its fertility. 
It is deep red alluvial loam and is fertilised by the heavy deposits 
of muddy silt which the water of the Bara leaves after every turn 
of irrigation. 

Drainage and Irrigation. — The vineyards have excellent 
natural drainage, and around the villages the land is levelled for 
irrigation on contour lines, scarcely two fields being on the same 
level. The Bara water rises and falls rapidly. Its bed is not in- 
frequently almost dry for a considerable time and then the vine- 
yards, in common with field crops, suffer from drought. As far as 
possible, the vine growers irrigate every tenth day between 15th 
April and 15th June, After the crop is gathered, irrigation in 
moderation is renewed till early December, after which the vines 
are given three months’ rest. The high mud- walls serve to protect 
the vineyards from scorching winds, from grazing animals and other 
depredators. Thefts by the villagers are rare, for the owners of 
the vineyards give generously, and the poorest can afford to buy 
a few peaches or grapes in the season in July or August. 

Preparation of the Land and Planting. — After the protec- 
tive walls are built in December, the land is ploughed as 
frequently as possible before the 15th January. In early Feb- 
ruary wide shallow irrigation channels are dug out at 15 feet 
from centre to centre and usually 4 feet wide by one foot in 
depth. Cuttings— not routed nursery plants — are planted. Sites 
are marked down the middle of each irrigation channel, and four 
stout vine cuttings, 1 foot of which is buried, are set at each 
site. One foot of cane is buried. When planting is finished, 
the groups of cuttings are in squares which are exactly 15 feet 
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apart every way. White ants invariably eat one or two of the 
cuttings, and it is on this account that four cuttings are planted. 
Two plants only are desired at each site. In the first year 
brinjals, or other summer vegetables, are grown between the 
newly planted vines, and the .shoots from the cutting.s are 
permitted to ramble at will over the catch crops. 

First Pruning. — In February, almo.st exactly twelve months 
after the date of planting, the first pruning and shaping of the 
vines begin. Strong canes are slightly cut back ; weaker canes 
are more severely shortened. In each cane the laterals (shoots 
from the leading canes) are cut back to one or two buds from 
their bases. When the vineyard has been dug over by the 
spade, light twiggy branches, like pea sticks, and about 2 feet 
to 3 feet in height, are stuck irregularlj' over the land, and 
chief!}' around the plants. Over these the young .shoots of the 
year are allowed to grow unchecked. By the 15th of June, 
when the plants are 16 months of age, the vineyard presents a 
bi’oad level spread of luxuriant deep green foliage. Each vine is 
now vigorous and in unchecked state of growth. 

Second Pruning . — Next year second pruning and the drop- 
ping begin. Most of the work of cultivation in the vineyards is 
done in February. At that time the vines are primed and the 
land is turned over by the .spade. Pruning in the first and 
second years is light work. In the third year the tangled masses 
of shoots are cut back to the maiu rods. Eacli vine has from 
three to five arras or rods of 8 to 12 feet in length. The 
laterals on the rods are pruned anmially to within half an inch of 
their bases. The jiruning given in this, the third year, i.s exactly 
that which is practi.sed throughout the lives of the vine.s. G rapes 
are borne on shoots of the current year only. The vigour of the 
vines is by the pruning confined to comparatively few shoots, 
and these are in consequence strong and capable of maturing 
good bunches of grapes. The datrie, a small saw toothed 
sickle, is used as a pruning knife. Eui'opean gardeners would 
recoil from this barbarous treatment. The real work of training 
the vines begins after the second pruning. A rough framework 
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of any available branches is erected over the vineyard at about 
2| to 3 feet from the ground. The bare pruned canes are spread 
over and lightly tied to the frame. That completed, the vine 
grower can rest till his crop is ripe. The young shoots which 
spring from the pruned canes are not summer pinched or checked 
in any way. They grow widely in evei-y direction. 

Cropping. —A few bunches of grapes are carried by the 
vines in their third year ; but full crops are borne from the 7th 
year. There is a fruitful vineyard at Bazid Khel which has 
carried good crops of grapes for over 50 years. The Peshawar 
tahsil vineyards are mostly of mature age. The number of 
bunches per vine is not regulated. Every bunch is permitted to 
remain ; nor are the berries in the bunches ever thinned. Under 
this inconsiderate treatment the weight of crop per vine varies 
annually. Some vines carry thirty bunches, others carry over 
one hundred. 

Fcme^z'es.— Seven distinct varieties are grown and the oldest 
villagers say that all of these were in the old vineyards of their 
forefathers. The varieties are described on page 225 from a 
grower’s point of view. (Plates XXVIII & XXIX.) 

Harvesting and Marketing. In gathering fruits the labour- 
ers have to crawl on hands and knees. It is trying labour, 
and a boy from a grape growing village would not willingly 
gather grapes between 9 a.m. and 6 p.m. The grape growers 
commonly lease the crops of their vineyards to Peshawar fruit 
agents for periods ranging from two to ten years. The owners 
cultivate the vineyard, dig, prune, and weed ; they maintain the 
vineyard walls and they pay the land revenue. When the crops 
are ripe, the agents take over charge, and market the grapes. 
The sum received by the growers per half acre— /an'6 — -varies con- 
siderably. If a vineyard has a good proportion of vigorous vines 
of kisniis, bedaiia or sursavai, Rs. 400 may be realised. Rs. 200 
per j.arih per aimum is considered a poor price. The villages in 
the Peshawar tahsil have^ ^ unusually amiable and eonvenient 
arrangement for the supply of the Peshawar market. Each 
village or pair of villages has two allotted market days per week. 
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One may market on Monday and Thursday ; the other on Tues- 
day and Friday, and so on. In this way village inter-eoinpetition 
is avoided, and the market is less likely to be glutted. The fruit 
is cut in the evening, and piled lightly on large open flat baskets 
which carry from 20 seers to 1 maund. Scarce or delicate kinds, 
such as kisrnis or bedana, ai'e marketed in baskets which carry 
20 seers or less. The fruit is conveyed to the city market on flat 
hand-carts drawn by two stout men. Round cockle-shell shaped 
baskets are used in conveying grapes by rail to the more import- 
ant cities and towns of Northern India. The baskets are lined 
with soft dry grass and a few vine leaves, and when packed weigh 
10 seers. The bunches are evenly and firmly packed and convex 
lids are laced securely down Railing is entirely in the hands of 
the fruit agents. They book orders and arrange for supply. 

Diseases and Insect Pests.— The pests of the vineyards of 
the North-West Frontier Province have not yet been studied, 
but it may safely be said that most of the troubles which affect 
European or American grape vines trouble the grapes of the 
North-West Frontier Province to some extent. Phylloxera is 
happily not known. Mildews are common ; there are few large 
bunches of grapes which have not a proportion of “shanked” 
berries — or “ scalded ” or “rusted” berries. Red spider spreads 
every autumn. Thrips and aphides are not serious pests. 
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THE AGRICULTURAL SECTION AT THE 
ALLAHABAD EXHIBITION, 1911. 

I.— MACHINERY AND IMPLEMENTS. 

By S, MILLIGAN, m.a.,' b,:sc., 

Dejmty Director of Aitricultnre^ Fiinpib. 

This section of the exhibition ha.s been tlie subject of many 
laudatory reviews, and, on the other hand, of not a little adverse 
criticism, the main objection offered being that many of the 
exhibits were unsuited for use in India. This somewhat narrow 
view of the subject neglects the acknowledged educative value 
of exhibitions generally, and more especially in India, where the 
public have few opportunities of seeing what is being done in 
the outside world. To those interested in the agricultural 
development of this country the agricultural machinery section 
contained much of interest, and not a little of iniinediate 
practical value. 

As it is quite impossible in a short article to deal with tlie 
whole exhibit in this section, it is proposed to refer briefly to 
a few of the more important classes, more especially with regard 
to their suitability to the conditions of Northern India. 

The more obvious features of the Exhibition have been , so 
fully described elsewhere that little remains to be added. Suffice 
it to say that . the site was ideally chosen on the banks of 
the Jumna — the buildings were commodious and sufficient, and 
that the general arrangements left nothing to be desired (Plate 
XXX). A feature of the agricultural machinery section lay in 
the facilities for practical trials of tillage implements and such 
machinery as threshers, winnowers, mowers and reapers, provided 
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for by the Exhibition authorities ; and although the available 
space was necessarily limited, these trials were of great assistance 
* to the judging committee and of interest to visitors generally. 

Tillage Imidements. — In any country implements for tillage 
are of first class importance, and this is more especially the case 
in India. Experiments conducted by the Agricultural Depart- 
ments have shown the great possibilities of increasing the yield 
of crops by improved methods. It is almost certain that this 
will only be brought about by improved implements, as the 
rayat has probably reached his limits with his present stock in 
trade. Dealing first with ploughs, it may be stated that this 
section showed great variety and was on the whole representative 
of the modern plough (Plate XXXI). For the sake of awarding 
prizes the exhibits were divided into three sections— heavy, 
medium and light. 

Heavy Ploughs.- — In the heavy class, which included gang 
ploughs of both the disc and mould- board patterns, the most 
interesting feature was, perhaps, the trial of a single reversible 
disc plough, shown by Ransome, Sims and Jefferies, Ipswich, 
which made short work of some stiff' laud Avith a fairly hard 
crust near the pumping station and suggested possibilities for 
dry land cultivation. Other exhibits in this class consisted of 
lea, stubble and furrowing ploughs, which though good in them- 
selves presented no new departures in design. 

Medium Weight Ploughs. — In this class there was a large 
number of exhibits and the majority of the ploughs were included 
in it. On trial very satisfactory work was performed by ploughs 
exhibited by John Wallace and Sons, Grlasgow ; and Ransome, 
Sims and Jefferies. These two ploughs, which are of the same 
pattern, finally shared premier honours and were awarded gold 
medals. The pattern is very suitable for medium cultivation, 
cleaning out perennial weeds and, if properly used, for ploughing 
in green crops for manure. 

Light Ploughs.- — This class was meant to include all small 
ploughs costing under Rs. 10 to be used for general purposes 
as a substitute for native ploughs. Although exhibits Were 
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plentiful, they all belonged to the two types of plough well 
known in Indians the “ Watts ” and “ Meston ” patterns. On 
trial the Watts had no difficulty in defeating its rival the Me.ston, 
and the final award went to Ransome, Sinrs and .tefteries for a 
well-finished specimen of the former, which, considering that the 
share and other parts are made of chilled steel, should l)e good 
value for the money. Summarising, it may be .stated that each 
class of the plough section produced one or two ploughs of 
considerable utility for special purposes in India. 

Harnym and Cidf ira/ory). — This .section was none too good, 
considering its importance. There wa,s a distinct M'ant of variety 
in the exhibits, and with the possilile exception of spring 
toothed harrows there seemed to be little of value for Indian re- 
quirements. Messrs. Ransome, Sims and Jefferies, it is true, 
showed a spring tilled cultivator of great flni.sh and quality, and 
one could only regret that it was too good for the country. 

Intercidtivating Implements . — In this clas.s inaj’' be grouped 
both hand and bullock or horse-hoes and harrows. The exhibit.s 
were of the pattern generally adopted now-a-days with multiple 
adjustments and presented no new feature, s. This is an im- 
portant class of implements for India, where iiitereultivation 
is so neces,sary to preserve moisture and keep the soil in 
proper condition during the early stages of the growth of the 
crops. 

What is wanted for India in this class is more good patterns 
than first class workman.ship. Soil conditions are, compared 
with most other countries, very easy, and it is not advisable for 
the cultivator to put his money into getting too high a finish in 
his implement. Harrows, cultivators and drill hoe.s, etc., can be, 
however, readily and cheaply made in the country — all that is 
necessary being correct patterns. It is hoped that the be.st 
types, shown at the Allahabad Exhibition, will supply this. 

Harvesting Machinery .— to tillage imple- 
ments comes harvesting machinery. There is little doubt but 
that the prolongation of the wheat harvesting season affects the 
whole .system of agriculture in the Punjab and parte of the United 
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Provinces, and severely handicaps any attempt to improve on 
present practices. It should, therefore, be remembered that ' the 
adoption of improved harvesting processes in addition to any 
direct benefits, would undoubtedly have a powerful indii’ect effect 
on the agriculture of these Provinces. To secure the introduc- 
tion of machinery for this purpose, however, it must pay its own 
way initially, as the people are not at all inclined to look to 
indirect advantages. 

Reapers and Mowers . — This class in the exhibition was of 
interest mainly on account of the fact that the scarcity of harvest 
labour in the Punjab has made reapers a very profitable invest- 
ment on land where they can be used. In the greater part of 
Northern India their extended use is under present conditions 
out of the question. The number of exhibits were few. The gold 
medal was awarded to John Wallace and Sons for the type of 
machine which has been used in the Punjab for three years, and 
is an adapted mowing machine with manual delivery. The second 
prize went to the International Harvesting Co. for a McCormick 
side delivery machine. 

Threshing Machines . — The necessity of improved threshing 
machinery for wheat is becoming more evident every year, and 
although many efforts have been made to solve the question, little 
headway has been made. It is hoped that the attention drawn 
to the subject by the Exhibition will have the effect of promot- 
ing the movement. The difficulty is entirely one of Economics, 
as the machines shown at Allahabad on the whole performed 
their work very satisfactorily. The crux of the question lies 
in recovering interest and depreciation charges on an expensive 
plant in the short season during which it can be used. The 
deciding factor in this class of machinery is thus the ratio of 
the output to capital cost. Hence, other things being equal, 
reliability and that which comes to the same thing in India, 
fimplioity of design, are essential. In the Exhibition chief 
interest was, of course, centred in the steam threshing plants, 
which for a considerable time gave working demonstrations 
daily. 
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Steam Threshers . — Three English firms came forward witli 
exhibits. Mar.shall Sons & Co. and Garretts with one plant 
each, while Ran.sorne, Sims and Jefferies showed two of different 
designs. All machines were of the late.st patterns approved by 
their makers, and there was really little to choose in the work 
done by them, which, as mentioned above, was quite satisfaetoryL 
All machines were fitted with straw brui,sing and chopping 
apparatus. At the .same time it must be admitted that for 
ordinary purposes in this country three of tire maeliine.s were of 
a type which presented too many complications. The fourth, 
shown by Ransome, Sims and J efferies, a 30-inch machine driven 
by a 3 h.p). portable engine, came much nearer to what is 
required for the country. The machine in que.stion, by effecting 
the chopping in the threshing drum, is thereby so much simpli- 
fied that it presents the appearance of a large o[jeii sifter with 
two cylinders. Weight is also considerably reduced and the set, 
each part of which {the engine and thre.sher) weighs only 3 tons 
is quite portable even on district roads. 

Bullock Power Threshers . — It was a prity that the machines 
exhibited in this class could not be shown working. There is 
little doubt but that a really satisfactory raaehine for bullock- 
power would command an immediate market. Both Messrs. 
McCartney, Old Cumnock, and the Bon Accord Co., Aberdeen, 
exhibited useful looking machines, but it is impio.ssiblo to estimate 
their worth without trial. None of the exhibits had straw chop- 
ping and bruising attachments. It is a pity that no attempt had 
been made to exhibit anything in this line, as there is only? one 
season for bhiisa making in Northern India and the operation 
must be done at harve,st time, when the straw is dry’ and brittle. 

Hand Pou'er Threshers . — A few firms exhibited hand power 
thre,shers. Owing to the strain required to keep up speed there 
does not seem much opening for this class at present. A 
machine .shown by Mes, SI’S. Hunt, which did good work on trial, 
might probably with advantage be driven by cattle. 

WinnoitTiKj Machines. —The people in Northern India 
depend entirely on the wind for winnowing purjioses, and 
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although the dry climate is favourable for all harvesting opera- 
tioiLS, much time is lost in localities where wind is uncertain. 
Until steam threshing is successfully introduced; if it ever is, 
into these places, a winnowing machine for the threshed wheat 
crop is needed. This section in the Exhibition was, therefore, 
an important one, and although most machines shown were of 
the grain-dressing type, there were a few exhibits, which rep- 
resented attempts to produce machines for Indian requirements. 
A machine exhibited through the Central Provinces Agricultural 
Department, manufactured in the country, deserves some 
mention. Made entirely of iron, it should be fit to stand any 
climate. The mixture of chaff and grain is shaken transversely 
over a rough riddle with a considerable slope, and provided the 
straw in the mixture is not too long, the machine does satis- 
factory work. 

An entirely different type, built by John Wallace and 
Sons, for the longer and rougher Mu'?® of the Punjab, has 
long smooth perforated zinc riddles, a horizontal shake, and 
a blast divider. The whole machine is built to avoid chokinff 

o 

and to give a large daily outturn. Its work was considered 
so good that a gold medal was awarded to the maker. 
Other machines, as stated above, were practically grain -dressers 
and though good in themselves, had little capacity for dealing 
with bhusa. 

Having dealt with tillage implements and harvesting 
machinery, which are the main stock-in-trade of farmers all the 
world over, and of which the largest portion of the agricultural 
machinery of the Exhibition consisted, there remain many addi- 
tional features well worthy of mention. 

Fibre-extracting Machinery. — Fibre-extracting machinery 
comes more under the head of Industry than Agriculture, but it 
is impossible not to note the excellence of the exhibits in this 
section. Special mention must be made of the decorticating 
machinery of Messrs. Krupp and Co., which specially commended 
itself to the judging committee after extended trials, and w'as 
one of the most attractive sights in the exhibition. 
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Bulloch Power Cane Crushing Mills . — It is with real pleasure 
that we have to refer to the excellent exhibit of the Nahaii 
Foundry in this section. This well-known factory, owned by the 
Nahan State ( Ain bala Disk), has probably done more for sugar- 
cane growers in the Punjab by the great efficiency of its cane 
mills than any firm in existence. They exhibited a complete set 
of their standard pattern mills, which were models of good Avork- 
manship and careful adjustment. 

Dairy Machinery . — The Dairy Industry in India i.s a.ssinniiig 
an increasing importance, owing to the industrial developnneiit of 
the country and the demand for a better class of produce from the 
large towns. Although exhibitors of this class of machinery were 
few, the deficiency was more than made up by the completeness 
of the working dairy shown by the Dairy Supply Co. in conjunc- 
tion Avith Mr. Ke\"enter of Aligarh. The pilant Avas thoroughly 
modern, driven by electricity and was the centre of much interest. 

Space does not permit of mention of many other interesting 
features in the Agricultural Court. Such exhibits as fodder 
presses. Hour mills, rice-husking machinery, all of Avhich are of 
direct and indirect importance to a rural community, have not 
been dealt with. The necessity of exjilanatory remarks in an 
article of this nature necessarily limits the number of classes 
Avhich can be discussed and also any detailed iiiention ol' the 
names of the exhibitors. The excellent general di.splays in the 
stalls of firms like Burn, Marsliall, Ransome, Sims and Jelferies, 
Rudolph Sack, Krupp, Thomson, Leslie, The Empire Engineer- 
ing Co., the International Harvesting Co., and many others can 
only be mentioned (Plate XXXII). After all that has been 
said of the excellence of the organisation of the Exhibition, it 
Avas the enterprise of the exhibitors which made it the undoubted 
success it AA'as. 
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Bulloch Poiver Cane Crushing Mills . — -It is with real pleasure 
that we have to refer to the excellent exhibit of the Nahan 
Foundry in this section. This well-known factory, owned by the 
Nahan State (Ainbala Dist.), has probably done more for sugar- 
cane growers in the Punjab by the great elficieiicy of its cane 
mills than any firm in existence. They exhibited a complete set 
of their standard pattern mills, which were models of good work- 
manship and careful adjustment. 

Dairy Machinery . — The Dairy Industry in India is assuming 
an increasing importance, owing to the industrial development of 
the country and the demand for a better class of produce from the 
large towns. Although exhibitors of this class of machinery were 
few, the deficiency was more than made up by the completeness 
of the working dairy shown by the Dairy Supply Co. in conjunc- 
tion with Mr. Keventer of Aligarh. The plant was thoroughly 
modern, driven by electricity and was the centre of much interest. 

Space does not permit of mention of many other interesting 
features in the Agricultural Court. Such exhibits as fodder 
presses, flour mills, rice-husking machinery, all of which are of 
direct and indirect importance to .a rural community, have not 
been dealt with. The necessity of explanatory remarks in an 
article of this nature necessarily limits the number of classes 
which can be discussed and also any detailed mention of the 
names of the exhibitors. The excellent general displays in the 
stalls of firms like Burn, Marshall, Ransome, Sims and Jefferies, 
Rudolph Sack, Krupp, Thomson, Leslie, The Empire Engineer- 
ing Co., the International Harvesting Co., and many others can 
only be mentioned (Plate XXXII). After all that has been 
said of the excellence of the organisation of the Exhibition, it 
was the enterprise of the exhibitors which made it the undoubted 
success it was. 


n.— WATER-LIFTS. 

By ALFRED OHATTERTON, b.sc., 

Superintendent of Industrial Education^ Madras. 

In the report of the Irrigation Commi.ssion, which for 
statistical purposes is now perhaps a little out of date, it is 
stated that in tlie United Provinces there are 500,000 permanent 
wells and 830,000 temporary wells irrigating in a normal year 
5,731,000 acres. The average lift is probably not less than 30 
feet and in the aggregate the amount of work done by cattle 
power in lifting the water for the irrigation of this vast area is 
enormous and the cost to the lyots of the countT’v an annual 
sura which may be moi*e than, but certainly cannot be far short 
of, 10 crores of rupees. This is not all, as besides the area 
under wells, there is much irrigation under canals, j'heels and 
swamps which involves lifting the water. It is true that the 
lift in these cases is seldom more than a few feet, but most of the 
work is done by hand and human labour is invariably more 
expensive than cattle power. 

I do not pretend to any great accuracy in the above state- 
ments, which are only made to illustrate the importance of water- 
lifting in these Provinces and the necessity for carrying out such 
wdrk in the most economical manner possible. That it is not so 
done goes without saying, but the extent to which improvement 
is possible is quite unknown. It is a matter for the State to 
deal witli as the problem is far too difficult for private individuals 
to tackle, and there is but little chance that any adequate solution 
would yield a direct pecuniary reward to the individuals who 
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worked it out. It is mainly a question of adapting the means 
available under modern conditions to the end required, which is 
the lifting of small volumes of water through a moderate vertical 
distance. If the volumes were larger or the vertical range 
greater, the problem would be a simpler one. The real element 
of difficult}?- is to apply mechanical methods of lifting water to 
the small scale on which the ryot works. 

I am not sufficiently acquainted with the ryots’ methods of 
lifting water in the North of India to express any opinion on the : 
possibility of improving them, but in respect to the South of ; 
India I feel fairly confident in saying that the best practice of ; 
the ryots in their methods of applying animal or human power 
to lifting water is, if not perfect, exceedingly hard to improve 
upon. The picottah is a very efficient ivater-lift for heights ; 
ranging between 10 and 20 feet, and though at first sight it may 
seem that to employ one man solely to tilt the bucket and guide 
the lifting rod is a waste of energy, yet it is not really so, as by i 
changing round from time to time each man gets a needed rest ; 
and the work goes on without exhausting the men for a longer : 
time than would otherwise be the case. Similarly the South I 
Indian mhote with its leather or iron bucket and leather discharge i 
pipe is, when worked on a steep incline on the Kili system, an 
excellent method of utilizing cattle to draw water from a deep : 
well. It of course involves the employment of two pairs of 
cattle and is not well adapted to shallow wells from which water 
may be drawn by the mhote worked on the lagor plan with one ; 
pair of cattle. Various attempts have been made to improve on J 
these methods and some of them have had a certain amount of 
vogue for a time, but they have gone out of use and must there- 
fore be classed as failures. The indigenous methods are the 
result of long experience and are probably an example of the law 
of the survival of the fittest — that is, of the methods of drawing 
water from wells which are most suited to the environment and 
resources of the ryots. Experience has taught the people of 
India that, to get the most work out of men or animals, they 
must not apply their muscular e-ftbrts to the direct production of 
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external work, but that they must, as far as possible, store kinetic 
energy in their bodies, and utilize the same by allowing their 
weight to act by the descent of their bodies. The incottah has 
a high efficiency because this principle is very perfectly carried 
out in that water-lift and the' single mhote has ea,sily held its 
own against the double mhote, partly because of its simple 
character, but mainly because whilst descending a steep incline, 
the gradient of which is from 1 in 2|- to 1 in 8, the animals auto- 
matically throw a very considerable proportion of their weight 
on to the yoke and thus are able to exert a much stronger 
draught than when walking on the level and therefore draw up 
a much larger bucket of water each time. Again, an animal like 
a bullock and still more a pair of them are able to exert a much 
stronger draught in a straight line than when walking in a circle. 
To attach a pair of animals to a gin or wffiim such as is very 
commonly used is to employ their muscular efforts in the most 
inefficient w’ay possible. The smaller the diameter of the circular 
path in which they walk, the worse is the result. No ingenuity 
in the design of the water-lift worked in this way can altogether 
compensate for the defects in this system of employing power. 
In some instances, such as the common mortar mill, the cheap- 
ness and simplicity of the device compensates even for this 
defect, but in the case of water- lifts the possibility of using other 
and better methods of lifting water puts the gin out of court. 

It is not unlikely that mechanical methods of lifting water 
will ultimately displace cattle power almost entirely, but that 
day is still far distant, and in the meantime it would be of great 
advantage to the agricultural community if authoritative and 
complete trials were made of the efficiency of the various 
indigenous methods of lifting water. Fifteen yeai’s ago with 
Mr. C. Benson, the then Deputy Director of Agriculture in 
Madras, I made some experiments in this direction which led me 
to the above conclusions, but it would be well if they could be 
repeated on a more extended scale and the relative merits of the 
different methods of applying power determined with greater 
accuracy thanwas possible with the limited opportunities we 
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then enjoyed for such experiments. Considering the enormous 
number of cattle power water-lifts at work in India, it seems 
to me that the interests involved will amply justify the trouble 
and expense of such investigation. 

It is true that records exist of many tests of water-lifts, but 
unfortunately the results are of no comparative value as every 
observer failed to measure the strength of the cattle employed. 
A pair of bullocks is a vague term ; one pair may be easily twice 
as strong as another and some way of comparing the strength 
of the animals must be devised. Failing any better method, 
I assumed that for animals and men in good working condition 
their strength was for each class proportionate to their weight and 
though this may not be strictly accurate, there is no question that 
it does to some extent serve as an indication of the amount of mus- 
cular energy which can be obtained. Here it may be convenient 
to state that I obtained a very useful co-efScient or figure of 
merit by dividing the useful work done in foot pounds per hour 
by the weight of the animals in pounds. My experiments led 
me to the conclusion that we were not likely to be able to effect 
any marked improvement in the indigenous methods of lifting- 
water. The development of the internal combustion engine a 
few years later rendered it possible, however, to employ mechan- 
ical power in place of men or animals wherever the supply of 
water exceeded a certain quantity and opened out a new field 
for experiment and investigation. The American windmill also 
seemed worthy of trial and during the last nine years in Madras 
we have been working to adapt these entirely novel sources of 
power to the service of the ryot. With the windmills, we have 
not met with much success owing to the general feebleness of 
the air currents, but it has been otherwise with the oil engine 
coupled to a centrifugal pump, as is attested by the fact that 
there are about 300 installations of this character at work in the 
South of India. The main objection to the oil engine and 
centrifugal pump is that it can only be worked economically when 
the quantity of water to be dealt with is large. M ine thousand 
gallons per hour may be taken as the economic minimum 
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that the centrifugal pump can deal with and there should be 
enough water to keep the plant at work for about 6 hours per 
day. Any extension of these figures means inci^eased economy, 
and the larger the unit that can be employed, the more satis- 
factory is the result. With sufficient water, the cost of lifting 
it is from one-fourth to one-tenth the cost of the older methods, 
and volumes can be dealt with and vertical lifts tackled that are 
absolutely beyond the range of cattle power. We are still only 
at the beginning of this revolution in lifting water for irrigation, 
and no one can doubt that as it extends, the increased experience 
will render it more efficient and more adaptable to the every-day 
needs of the smaller irrigators. 

These preliminary remarks on the subject of lifting water 
are necessary to explain the standpoint from which the following 
notes have been written on the display of water-lifting machinery 
at the Allahabad Exhibition. As a spectacle, the show round 
the lake in the Agricultural section was impressive, but a detailed 
examination of the exhibits leads to the conclusion that the 
problem of lifting water for irrigation has not yet received the 
attention in the North of India which its importance deserves. 
The exhibits may be divided into three main cla,sse,s, according to 
the source of motive power : (1) men, (2) cattle, (3) engines, and 
only in the third section was there anything like a complete 
representation of the available methods. Indigenous methods of 
lifting water were conspicuous by their absence, and it is a matter 
of regret that no attempt was made to show one specimen at 
least of each of the methods of lifting water commonly used in 
various parts of India. For instance, in Madras we have quite 
a number of water-lifts which seem to be unknown in the North 
of India, and under suitable conditions the introduction might be 
attended with advantage. I might cite as examples the various 
forms of double m/iote, the. ficottah and the Malabar scoop 
wheel. Where so much was done, it is perhaps ungracious to ask 
for more, especially as the erection and exhibition of these lifts in 
working order would have entailed much trouble and not a little 
expense on the authorities in charge of the Agricultural section. 
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Of water-lifts to be worked by men there Avere a great 
variety of pumps actuated by levers, all better suited for garden 
work and occasional use than for steady employment day in 
and day out on the irrigation of field crops. The only device 
really intended for irrigation was the chain pump exhibited by 
the United Provinces Agricultural Department, For low lifts up 
to, say, 5 feet it is probably an effective device as the pump is very 
efficient, gives a continuous flow of water, and the only objection 
to it is the mode of application of the power which is extremely 
simple but very fatiguing. For lifts above 5 feet its utility is 
doubtful and at 15 feet it is only about half as effective as a 
picottah. Prom a circular on pumps issued by the Agricultural 
Department at Cawnpore I find it is stated that four men work- 
ing 10 hours a day wi.ll lift 6,806 c. feet of water to a height of 
15 feet in two days. Assuming that the men weigh an average of 
120 lbs. each, I calculate that they will do 319,000 foot lbs. of 
work per hour, and this number divided by their total weight 
gives as a figure of merit or co-efficient of utility, 664. This 
may be compared with a trial I once made with a picottah. The 
lift was 14|- feet, and the three men employed weighed 331 lbs., 
and did 394,310 foot lbs, of useful work per hour— the co-efficient 
of utility being 1,191. The duration of the trial in this ease was 
seven hours and the men worked in a normal way. This is by 
no means an unusually good result, and with an improved lift 
worked on ih.c picottah principle, I have obtained eo- efficients as 
high as i,800. The chain pump is a very efficient water-lift, but 
the rotary method of driving it, though it has the advantage of 
being very simple, is not an effective method of applying human 
power. I doubt if it would be possible to satisfactorily arrange 
any system of treadles or levers to be moved by the weight 
of the operators, and such being the case, the advantageous 
application of the lift is limited to raising water a few feet. 

In all the lifts worked by cattle the gin was used and the 
cattle walked in a circle about 20 feet in diameter. The gins 
were well and substantially made, but the rotating arm was too 
short except for small cattle, and a pair could only be effectively 
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employed by attaching one animal to each end of the rotating 
arm. This is unsatisfactory unless the animals can be trained 
to work without a driver to each of them. The gins were 
employed to drive chain pumps or norias. From data given in 
the circular of the Agricultural Department already referred to, 
it appears that the co-efficient of utility of a gin-driven chain- 
pump works out at about 470, which is about as good a result 
as can be obtained with the single mhote worked on the Kili 
system and somewhat better than when they are worked on the 
lago}' system. My practical experience with chain pumps and 
norias is too limited to justify me in expressing any opinion on 
their merits as water-lifts for ryots’ use. I once made some ex- 
periments on a noria and obtained a co-efficient of utility of 404, 
and from measurements made on the draught exerted by the 
cattle I found that as a machine it had an efficiency of 50 per 
cent. For low lifts the chain pump is undoubtedly superior to 
the H.oria, but on lifts of over 20 feet I have no information as 
to their relative efficiency. 

Besides the bullock-driven chain-pumps and norias, there was 
exhibited a double trough water-lift called a “ Baldeo Balti.” 
I quote from the Agricultural Department circular the following 
description “ It consists of two ii’on troughs, each having a 
valve at the bottom opening upwards. They are hinged on a 
beam fixed to the ground at discharging level and are alternately 
raised and lowered by ropes attached to the back ends of the 
troughs, passing over two pulleys and so to a horizontal beam 
pivoted at one end, which is pulled round by a single bullock 
walking in a circle.” It is certainly a simple effective device for 
lifts of 3 or 4 feet, but its merits would be mainly determined 
by its efficiency and on that point I have no information. I am 
inelined to think it would be less efficient than a well-designed 
chain-pump. 

It should be pointed out that chain pumps and norias are 
not suitable types of water-lift for wells in which the water level 
varies greatly. The load against which the power is exerted 
varies with the height to which the water has to be lifted, and 
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as the water goes down, the strain on the cattle increases. On 
a noria the load might be diminished bj removing some of the 
buckets, but in practice this is not a convenient arrangement. 
Cattle working a gin walk at a uniform pace and exert a steady 
draught and to be employed in an effective manner the load must 
be steady and proportioned to the draught they can exert. 
Obviously this is impossible with chain pumps and norias if the 
water le vel varies. At the beginning of the day’s work the load 
will be too light, or if properly adjusted to the strength of the 
animals, then at the end of the day it will be too heavy. It is 
possibly for this reason they have never found favour in the 
South of India where the Persian wheel is unknown and where 
the water level in the wells varies greatly. 

The mechanical methods of lifting water may be conveniently 
regarded as consisting of a source of motive power and of a pump 
and that within certain obvious limits any source of motive 
power may be coupled to drive any type of pump. At Allah- 
abad nearly every modern type of engine was at work in the 
exhibition and most of them connected up to pumps. It will be 
convenient to tabulate the exhibits in two columns. 


Type of engine. 
Oil engines : — 

1. Petrol. 

2. Kerosine oil. 

3. Liquid fuel. 

4. Diesel engines. 

5. Semi-diesel. 

Gas engines 

Vertical. 

Horizontal, 

Steam engines : — 
Portable. 
Semi-portable. 
Windmills. 


Type of pimp. 
Centrifugal pumps 

1. Open impeller. 

2. Closed impellers. 

3. Self- regulating. 

4. Multiple stage. 
Cbain-puinps 
Norias. 

Cornish pumps. 
Three-throw pnmpis. 


It is only in the Madras Presidency that mechanical 
methods of lift-irrigation are at all largely used by the cultivators, 
and my remarks on the exhibits at Allahabad are necessarily 
based on the experience that has been gained in the Pumping 
Section of the late Department of Industries. 
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The steam engine may be dismis-sed with a very few words. 
Even where coal is very cheap it cannot be recommended as 
suitable for the ryots’ work. By the use of superheaters the 
fuel consumption has been reduced to a very low figure, but the 
engine requires a skilled attendant who must satisfy the require- 
ments of the local Boiler Acts. For very small powers it is 
hopelessly beaten by the internal combustion engine, but for 
larger powers where coal is cheap, as in parts of Bengal, it is 
still the best type of motor that can be employed. 

For agricultural purposes the type of engine which should 
be recommended depends largely upon the relative cost of the 
different kinds of fuel which can be used in internal combustion 
engines. Over the whole of India the price of kerosine oil 
varies but slightly, whilst it is only in places that a cheap supply 
of liquid fuel can be obtained. In the Madras Presidency liquid 
fuel is about half the price of kerosine oil and the consumption 
per brake horse-power is by volume practically the same, so 
that, although liquid fuel is not so clean and nice to use as 
kerosine oil, the large saving in cost outweighs these disadvan- 
tages and renders it desirable to employ a type of engine in 
which it can be used without difficulty. At one time the Diesel 
and the Hornsby- Ackroyd engines were the only two which were 
quite satisfactorj’’ to use, but since the expiiy of the Ackroyd 
patents there are a number of engines on the market by different 
makers all of which run well enough with liquid fuel. The 
Diesel engine is not suited for small powers and requires a skilled 
attendant to keep it in good running order. Its capital cost is 
also high, and for these reasons it may be considered out of the 
agricultural field. Within the last year or two English makers 
of oil engines have put on the market what may be termed a 
‘Semi-Diesel’ engine, of which at least one example was to be 
seen at Allahabad. It was woi'king very smoothly and the 
consumption of fuel, though higher than in the Diesel engine, 
was much below that usually obtained in ordinary oil engines 
working with liquid fuel. Where a portable oil engine is requir- 
ed, the work is not only intermittent but generally of a special 
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character that will bear the cost of a rather more expensive fuel, 
and there were exhibited several small vertical oil engines which 
would run on petrol or on kerosine oilif first started with petrol. 
Such engines invariably run at a very high speed and require 
to be of good design and the best possible workmanship. A. 
cheap engine of this type is therefore not to be recommended, 
but if a sufficiently high pi'ice is paid, it is possible to get a 
really sati.sfactory motor. They are usually magneto fired and 
it is important that the magneto should be of an approved type. 

I have used one of these engines coupled direct to a 3-inch centri- 
fugal pump during the last three years and found it admirablj" 
suited for testing water-supplies or any other work of a tempor- 
ary char-acter such as cleaning out temple tanks. I understand 
that the local conditions are such in the United Provinces that 
portable engines are likely to prove very useful, and I think that 
on the whole the light high speed type will be found better suit- 
ed for this class of work than the ordinary type of oil engine 
mounted on a girder frame. 

Where wood charcoal can be obtained at a cost not exceed- 
ing Rs. 20 per ton, gas engines and suction gas plants represent 
for anything over 10 h.p. the most convenient of tyj)e of motive 
power that can be employed. There are many designs of gas 
engine now on the market which work extremely well and with 
most gas producers charcoal can be used if adequate provision 
is made to remove the tar which invariably comes over. Suction 
gas engines are now made which will work with wood, paddy 
husks or straw, but they cannot well be employed for anything 
under 35 h.p. I have no extended experience of this class of 
fuel, but I am satisfied that they will do all that the makers 
claim for them, and I arn now installing one to drive a 72 h.p. 
gas engine. 

There were several windmills exhibited at Allahabad, but 
owing to the lightness of the winds during the exhibition it was 
impossible to get them to work against any load. Where fairly 
strong continuous winds can be relied upon, a windmill is a very 
suitable type of motor for well irrigation when the lift is not more 
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than twenty-five feet. On the West Coast of India and in the 
Deccan there is sufficient wind to make it worth wdiile to put up 
these mills, but over the rest of India the air currents are 
usually too light and of too variable a character to obtain results 
commensurate wdth the capital outlay involved. It should be 
noted, however, that the wind velocities are usually the highest 
during the hot diy months of the year wdien water is most 
required. 

Turning now to the various power-driven water-lifts 
attention may be drawn to the norias and chain-pumps. For 
small lifts, and not very large volumes of water, the chain-pump 
appears to have a possible future in front of it, but without 
prolonged experience as to the life of the chain and the general 
wear and tear and without accurate tests as to its efficiency I 
am not prepared to say that it is better than a centrifugal 
pump. Some ■well-designed norias driven by small engines 
were also exhibited, but I doubt if they can hold their own 
either in first cost, efficiency or durability with the best modern 
types of centrifugal pumps. For irrigation work it is hardly 
necessary to consider the various types of high pressure pump, 
either of the reciprocating type or the multiple stage centrifugal, 
as it will be a long time before agriculturists in India will be 
sufficiently advanced to venture to lift water from depths which 
wdll involve working against high pressures. It remains, there- 
fore, only to consider the single stage centrifugal pumps, and of 
these practically every modern design was in evidence at the 
exhibition. It is quite beyond the range of these notes to enter 
into a discussion of the principles on which the various forms of 
this pump are designed. The efficiency of a centrifugal pump 
increases rapidly with increasing size, and pumps below 3" in 
diameter of suction pipe should ordinarily not be employed. The 
majority of 3" centrifugal pumps on the market have an efficiency 
ranging between 40 and 45 per cent., and the larger pumps will 
have an efficiency up to 55 per cent. ; but during the last few 
years much attention has been paid to the design of centrifugal 
pumps, and 3" pumps can now be obtained with an efficiency of 70 
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per cent, and the larger sizes with an efficiency of nearly 80 per 
cent. These pumps are naturally more costly than the older types, 
but they require for equal quantities of water delivered a much 
smaller engine, and we find in Madras that it pays well to buy 
centrifugal pumps of the highest efficiency obtainable as the 
combined cost of the engine and pump is lower and the working 
expenses permanently less. Where the vertical lift on which the 
pump works varies considerably at different times of the year, or as 
often happens in wells during the course of the same day, there 
is a great advantage in using self-i'egulating pumps, and these can 
now be obtained which practically take the same amount of 
power over a very long range of lift. This is a very important 
matter when internal combustion engines are used, as such 
engines can only be efficiently worked near their maximum load 
and w'ill not stand any over-load whatever. Till the self-regulat- 
ing pumps came on the market we often fitted the ordinary type 
of centrifugal pumps wdth two fast pulleys of different diameters 
so that the speed of the pump could be roughly varied to suit 
marked changes in the height of the lift. Previous to the adop- 
tion of this practice the variations in the water-level rendered 
the working of centrifugal pumps extremely unsatisfactory, and 
in more than one instance I have known a rise in a river so 
increase the load thrown by the pump on to the engine as to pull 
it up. This may sound paradoxical, but it is well known to those 
who have much experience in the working of centrifugal pumps 
and the difficulty has been entirely eliminated since attention 
was first drawn to this point in one of our reports on Irrigation 
by Pumping. 

The exhibition of w'ater-lifts at .A.llahabad demonstrates con- 
clusively that Mechanical Engineers both in England and India 
are becoming alive to the fact that a great market awaits them 
in connection with lift-irrigation in India, and We may confidently 
expect that competition for business will lead to a careful study 
of the problems and that great improvements will ultimately 
result. It is a matter for regret that the recently invented 
Humphrey Gas Pump did not arrive in time to be shown in 
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working order at the exhibition. It represents a revolution in 
our methods of generating power, but the exact range of its 
application can only be determined by practical experience. So 
far, the pumps constructed have been of a capacity much greater 
than will ordinarily be required in India, and it is certain that 
the details of the design will require to be greatly modified 
before it has any chance of proving a serious rival to the small 
pumping plants for whicli a very big field undoubtedly exists 
in India. 


III. -AGRICULTURAL PRODUCE. 

By E. J. WOODHOUSE, b.a., 

Economic Botanist to the Government of Bengah 

The exhibits in the agricultural and irrigation machinery 
section of this exhibition can probably be considered to hold 
forth good prospects of considerable improvement being effected 
at an earl}’’ date in the methods of cultivation and irrigation 
used by the more enlightened Indian agriculturists. On the 
other hand, the exhibits in the Agricultural Produce section 
serve rather to show what an immense amount of work there 
is yet to be done on Indian crops, before they find their correct 
uses and attain their correct position in the markets of the 
world. 

Before discussing the Produce section as a whole, it will be 
well to review briefly the exhibits shown in this section. The 
majority of the exhibits were housed in two buildings to the 
south of the Irrigation tank. These buildings were about 100 
feet long and were conveniently arranged in the form of a cross 
with benches round the sides made up of two shelves, the upper 
one foot and the lower one foot six inches broad. Additional 
space was added by dividing up the longer sides into eight bays, 
about 10 feet by 10 feet, in addition to the larger one in the 
centre of each side. Down the centre of the building were 
arranged stands for exhibits, models, and large show eases. The 
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eastern building was largely occupied by a large number of wheat 
samples, classified according to the system in Howard and 
Howard’s “ Wheat in India.” Next to the wheat samples were 
set models of wheat elevators and flourmills. A part of one 
side of the building was occupied by diagrams and baskets of 
grain showung the results obtained by the use of difterent manures 
on wheat, maize, and potatoes, and the effect of sowing maize 
broadcast and in lines. In the west bay Messrs. B. C. Griipta, 
&■ Co., seed merchants of Sisauli, had a good exhibit of their seed 
grain. Some interesting exhibits, organised by the Registrar of 
Co-operative Credit Societies and the Muzaftarnagar Zemindari 
Association, were also shown in this building. A stand in 
the middle of the building was occupied by an exhibit from 
Pusa, demonstrating the value to the agriculturist of the com- 
moner Indian birds. On the upper shelf of the stand were set up 
stuffed specimens of the commoner birds ; and below them were 
arranged show' cases containing the various in.seets constituting 
their food, divided up into classes according to the harm or good 
they do to the agriculturist. In addition to these there were a 
large collection of entomological show' cases, and on the w’all 
above them a number of plates of insect pests, arranged in 
frames according to the crop damaged. A good show' case of 
.scientific apparatus, together with specimens illustrating the life- 
history of insects and protective resemblance in infsects, w'as 
exhibited by Messrs. Law'rence&; Mayo in this .section. 

The second building was devoted largely' to rices, oilseeds 
and fibres, in addition to which there w'as a collection of 
machinery exhibited by Messrs. Volkart Brothers, Karachi, and 
a model of the Skeen w'ater-lift, recommended bj' the Bombay 
Depai'tment of Agriculture for utilizing the w'eight of one man 
and a bullock. Messrs. Thacker, Spink & Co. had a good assort- 
ment of agricultural literature, and the Peninsular Tobacco Com- 
panjr, Monghyr, had a large stand of tobacco exhibits. Down 
the centre of the north end of the building w'ere arranged a 
series of exhibits of brushes, cotton seed oil, and sugar manufac- 
tures by Messrs. Begg, Sutherland & Co,, and in the centre of 



248 AG RIO0LTUKAI. JOURNAL OF INDIA. [VI, HI. 

the building was placed an excellent ornamental stand of linseed 
oil exhibits, with working models, by the Gourepore Co., 
Calcutta. In this building there were also exhibits of .sugar by 
the Cossipore Sugar works, and of tea by tlie Eagle Tea Co. 

South of this building was the Pusa silk house containing 
a large number of useful machines, such as a loom, combined 
twisting and doubling machine, Pusa continuous spinning machine, 
and Coryton reversing machine, for eri, and the Bengal reeling 
machine for mulberry silk ; the working of all of which was 
being demonstrated by trained coolies. In addition there wei’e 
specimens of all the vaiious kinds of cocoons and crosses made 
with them, and a large number of pieces of cloth made and dyed 
in Bihar. Some of the colours obtained were very pleasing; 
and it is hoped that there will be a good demand for the silk 
ribbons and cloth for use as carriage rugs, purdahs and di-ess 
materials. Leaflets on the subject of eri and mulberry silk 
cultivation were also obtainable in this section. 

One of the best exhibits in the agricultural section was the 
pot culture house devoted to cottons, which illustrated the work 
that has been done in the United Provinces in the improvement 
of the local cottons. The exhibit consisted of a central stand, 
on which were arranged photographs of the varieties on which 
work is being done, and drawings illustrating the behaviour of 
the characters of flower and leaf colour in crossing ; from which it 
is possible to identify the accidental crosses which arise in culti- 
vation. A series of cottons on ruled paper also showed the 
length of fibre attained by crossing the common short-stapled 
form with a longer stapled variety ; in the first generation a 
regular intermediate form was obtained, and in the second 
generation the long and short-stapled forms were found to 
separate out. As a result of this work it is hoped that it will be 
possible to introduce a good, hardy, short season variety with lint 
of good length. Round the outside of the exhibit were growing 
specimens of the difierent varieties of cotton. 

In the Fruit House there was a fruit bottling outfit and a 

,o ■ ■ , 

good collection of bottled fruits from the Kumaon gardens. 
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including cherries, apples, peaches, plums, apricots and various 
wild fruits, Among the fresh fruits were a number of dishes of 
apples, pears and walnuts from Almorah, some thin-skinned 
walnuts from Grai'hwal, a good collection of .persimmons from 
Bhowli and a collection of citrus fruits from Kumaon. In the 
vegetable section there was an excellent collection of potatoes 
from Naini Tal, and an assortment of vegetables from the 
Kuinaon gardens. 

Of the various exhibits of agricultural produce, the rices 
were well represented and were made more easy to judge bj^ 
the fact that samples of both rice and paddy had been requisi- 
tioned for exhibition, in addition to specimens of the ripe 
plant, which were mounted on frames, and considerably improved 
the appearance of the exhibits. Except in a few cases, the rice 
had been badly cleaned by the sun-drying process, and there 
were very few good samples of clean white unbroken rice. The 
best table rices exhibited were Baiwnati, Hansraj, and Ran- 
jeimin, w'hich latter variety appears to be the same as the 
Dadkhani variety of Bengal. It is said that there are only one 
or two fields in a few localities where Bcmsmati can be grown 
successfully, and in those localities the paddy is so sweetly 
scented that it can be recognised at a considei'able distance, 
when ripe for harvest. The broadcast early rices were particu- 
larly badly cleaned, the most prominent being a red-grained 
variety, Shati, which appeared to be the same as that cultivated 
in Bengal. Of the wheats there were also a large number of 
samples of all the common types, but they did not appear to be 
so pure as the samples of rice exhibited. In the barley section 
there were a number of specimens of huskless barley, which 
looked well, but the variety is said not to yield so well as the 
ordinary. Of the oilseeds, there were a good number of speci- 
mens with good samples of oil attached to many of them. In 
the fibre section there were a number of excellent samples of 
jute, Manila hemp, Sannhemp, Urena, Sida, etc., sent by the 
Fibre Expert, Eastern Bengal and Assam, and some specimens 
of Madar (Calotropis) floss woven into cloth, exhibited by the 
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Agrioultural Station, Aligarh. There were also a number of 
forest fibres exhibited by Br. V. S. Joshi of Ratnagiri, Bombay. 
It is difficult to criticise the exhibits in the Fodder House, 
as most of them were pulses and cereals usually used as human 
food-stuffs. The difficulty of judging the exhibits was increased 
by the fact that a large proportion of the exhibitors had 
not complied with the requirements of the schedule. The 
arrangement of samples, which were not for competition, in the 
classes to be judged, also increased the difficulties of judging. 

We may now leave the consideration of the individual 
exhibits to consider the Produce section as a whole. The state- 
ment in the official handbook that the general idea underlying 
this section had been “ the intimate association of processes and 
products ” shows that it was intended to function as a temporary 
Museum of Economic Products as well as an Agricultural Show 
with classes for competing entries. In order to understand how 
agricultural exhibitions have developed on these lines it is neces- 
sary to go back some years. It would appear that the exhibits 
at the early Indian Exhibitions consisted of samples brought 
together with the intention of submitting them eventually to 
European experts for report on their merits. At the Nagpur 
Exhibition of 1908 a small collection of the chief crops of the 
province with the recommendations of the local Department of 
Agriculture was staged separately from the section open to 
samples for competition. The chief object of the Lahore and 
Allahabad Exhibitions appears to have been the collection of as 
many samples of each crop as possible and their arrangement 
together, irrespective of their source, in order to make as 
imposing a display as po.ssible. In other words, in these two 
exhibitions the functions of a museum and a competitive show 
were not differentiated. 

A little consideration will show that these two objects are 
quite distinct. The use of an exhibition as a means of making 
an agricultural and industrial survey of a province for educa- 
tional and museum purposes necessitates the collection of small 
samples of all the products found in the various tracts and the 
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preparation of models of the processes by which they are 
prepared for the market. With the present organisation 
throughout the Provinces of India such a survey, if necessary, 
can be made more efficiently in other ways. For an Agricultural 
Exhibition to perform the function of a Museum, only one sample 
of each product or process will be required and that must be 
the best of its kind. The exhibits should also be very care- 
fully labelled, so that the public can see at once the advantages 
of each. On the other hand, in the case of a show proper there 
will be a class for each of the principal varieties of the crops and 
•implements, etc., grown or useful in the locality ; in each class 
many specimens of varying degrees of merit will be staged, and 
those considered by the judges as the best of each kind will be 
awarded prizes. 

In order to show clearly what must happen if no distinction 
is made beween the e.xhibits shown for educational purposes and 
those shown for competition, it will be convenient to take a 
hypothetical case. At Allahabad there were a large number of 
samples of crops from various Associations and Government 
farms exhibited among the competitive entrie.s, but not intended 
for competition. Now, supposing that a sample of the best of the 
improved wheats from a Government farm was exhibited in one 
of the wheat classes, where the rest of the entries were of poor 
quality ; in judging the class it would be necessary to pass over 
the improved wheat, which was not for competition, and give the 
prize to a much inferior sample. The result would be that any 
member of the public who studied the exhibits in this class 
intelligently would at once infer that the improved wheat 
was really of inferior quality, and that wheats of the type of 
the winning sample Avere those which would be likely to fetch 
the highest prices. Cases exactly similar to this did actually 
occur at Allahabad. It is quite conceivable that this practice of 
combining air educational museum with a competitive show may 
give results the exact reverse of those desired. 

An Agricultural Exhibition, to be successful, must therefoi-e 
not be inspired by a mixture of ideas hoAvever good in themselA^es, 
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Both the demonstrations and competitions have as one object, 
the setting up of correct standards of excellence for the crops of 
the country, but, if it is desired to combine the two methods, 
this should be done by including in a separate museum exhibit^ 
samples, approximating as closely a.s po,ssible to the ideal, of 
types of all the principal crops grown in the eountxy, with labels 
giving the current valuation and other remarks on the advantages 
and disadvantages of the crop. The competing exhibits would 
then be classified according to each of these types, and the prizes 
awarded accoi’ding to the approximation of the exhibits to the 
standard set in the Museum. Implements, models, etc., could be 
treated on a similar system. 

It may be asked whether it is possible to lay down definite 
standards of excellence for the majority of Indian crops ; and to 
anyone who has been faced with the pi'oblem of judging a long 
line of samples of Oheena- (Panicum miliaceum), this question 
will seem a very pertinent one. Undoubtedly there are a large 
number of crops, concerning which veiy little is at present 
known, but it will be found that in the case of many of these 
crops, such as paddy, 'ra/i«r, mmiy, there are definite local 
standards of excellence.* In the ease of such crops it is only 
possible to award prizes according to the requirements of the 
local bazars, at the same time taking into account the purity, 
cleanliness, and thriftiness of the sample. On the other hand, 
the staples of European consumption, among which may be 
included wheat, cotton and other fibre crops, have veiy definite 
standards ; and it is by instituting classes for these crops in 
particular that agricultural shows can disseminate a knowledge 
of the factors which go to make up the value of a sample. To 
be effective, this work must be begun by means of small shows 
held in the heart of the various agricultural tracts. 


* bome information on this head has been collected in the Bengal Department of Agri- 
cttltnre s Eeoord 1 of J910, Suggestioni as to t7te organisation of agricultural eiehibUions. There 
is an immense amount of work yet to be done in isolating the “ Varieties” (unit species) 
of the minor crops, finding out the reasons for the local preferences, and inquiring into the 
possibilities of an export trade in them, 
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The future development of agricultural shows will probably 
lie invthe improvement of the classes for competition. A reduc- 
tion in the number of the produce classes can be made by elimin- 
ating classes for minor crops, which have probably only been 
retained on the schedules of exhibitions on account of the small 
amount of information that exists concerning them. Such a re- 
duction in the number of classes will enable the prize money to be 
increased in the important classes. At the same time the size of 
the samples can probably be increased until they may eventually 
reach a maund, which will enable judgments to be given on a 
more commercial scale. The development of the competitive 
side of an exhibition on these lines will make the present scheme 
of arrangements and decorations more or less impossible, except 
round the stands where the selected exhibits for demonstration 
purposes are separately staged. The efficiency of the demon- 
stration section will be increased by its isolation from the com- 
peting exhibits and by the improvement of the methods of 
staging and labelling,* 

The moral of the Allahabad Exhibition seems to be that an 
exhibition of mechanical appliances for agriculture tends to 
attract the attention of innumerable commercial establishments 
fully alive to the advantages which may accrue to themselves 
from the application of the mechanical ingenuity at their com- 
mand to the problems of Indian Agriculture, and may therefore 
be of the utmost utility, but that no real development of exhibi- 
tions of agricultural produce on the scale of the Allahabad 
Exhibition can take place until very much more is known of the 
economic possibilities of Indian crops and the characters of their 
constituent varieties. In the meantime small shows, held in the 


* In Bengal the larger departmental e-xliibits are arranged in a separate tent, and the 
crop exhibits are divided into two sections, the varieties of the crops recommended by the 
Department for general cultivation and the general crops section containing samples of the 
chief varieties usually grown in the Province and intended to show the public the crops which 
can be grown in the Province. It is as a result of the interest taken in a liood-resistiug paddy, 
exhibited in this section, by the cultivators at Singlies war mch that a deep water paddy is 
being successfully introduced into North Bliagalpur. Further information regarding the set* 
ting lip of these exhibits can be obtained from Record 2 of lid 0, 
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heart of agricultural tracts, can be effectively utilized to adver- 
tise the recommendations of the Agricultural Department, to 
set up correct standards for the important staples, to show ^re 
value of good clean samples of other produce, and to encourage 
the spirit of competition. Incidentally they will also be found to 
provide material for the Department’s survey work at a minimum 
of expense. , 



SUGAK-CANE IN INDIA. 


By J. WALTER LEATHER, pIi.d., p.i.c., 

Imimnal Agricultural Chemist. . % 

India is importing more than Iialf a million tons of sugar annually. 

This statement will sufficiently indicate the object of the 
present article. It is not merely that the above indicated 
quantity is large, but it is also one that is constantly increasing. 
Twenty years ago India purchased 100,000 tons of sugar; ten 
years ago the import had risen to 300,000 tons ; now it is in 
exce.ss of 600,000 tons. The fact is all the more striking when 
it is recollected that India produces more sugar than any other 
country, the estimated production being about three million tons. 
Two questions at once occur to the mind, which are : — 

(f) is the transaction a sound one ? and 
(ii) can it be avoided ? 

The reply to the first of these is, I think, both simple and 
definite. During the last twenty years the cultivated area has 
increased by about 2 1 million acres, which area has been utilised 
for the expansion of the wheat, cotton, oil seeds and food-grain 
crops ; at the same time there has been no corresponding increase 
in the .sugar-cane area, which has in fact suffered someslight decline. 
These facts are demonstrated by the following statement * 


Statement of areas in British India {Millions of Acres). 



Total Cultivat- 
ed area. 

Wheat. 

Cotton. 

Oil seeds. 

Sugar-cane. 

Average of 5 years 1894-95 
to 1898-99. 

Average of 5 years 1899- 

191 

19*6 

9-4 

T2'6 

2-8 : 

2*5 

10-2 

12*6 

1900 to 1903-04. 

Average of 5 years 1904-05 

198 

19-8 


13*4 


to 1908-09. 

‘212 

2‘2*0 

13*4 

2*4 , 


* Agricultural Statistics of British India, 
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As a business transaction, the position is perfectly sound ; for 
it is clear that under present conditions it paj^s the Indian cultiva- 
tor better to grow other things than sugar and to purchase the 
latter. It is an example on a very large scale of what liappens 
in the case of many districts on a much smaller one, some of 
which never grow any sugar at all, but always purchase what 
they require. 

But when we turn to the second question and consider 
whether India can avoid purchasing these large quantities of 
sugar, the answer is by no means simple. In one sense the 
position can be defined, for it is evident that it will only pay the 
cultivator to grow more sugar if (i) its price rises, or (ii) the' crop 
can be raised more cheaply, or (iii) more sugar can be produced 
per acre, or naturally if a combination of these conditions can be 
realised. Regarding (i) it is highly improbable that any rise in 
price will occur. It is true that the world’s demand for sugar 
constantly increases, but the future of sugar mav be expected'^to 
be similar to its past, and it will be produced more and more 
cheaply. There is, however, one im|)ortant point which deserves 
mention here. Whilst it may be expected that .sugar will become 
cheaper, there will be a limit to such fall in price," becau.se there 
is no probability that all the other sugar-producing countries 
could together supply India’s whole demand. The latter is 
about 3-5 million tons. At the same time, even supposincr one 
million tons were imported, this would be no reason tor assuming 
a rise in the price. Also in respect of condition (ii) which implied 
cheaper labour, there is no probability of this bei no- realised • 

wages will rise and agricultural machinery has not .so far helped 

to decrease the labour bill for cultivating or harvesting the siu^ar- 
eane crop.^ At the same time there is some evidence tliat the cost 
of cultivating an acre of cane in India is high. Hadi estimates* 
this at about Rs. 65-80 per acre. It is not easy to compare 
accurately the cost of cultivation in other countries, but so far 
as I am able to do so, the following may be given. Cuba, Rs. 100; 


Sugar-cane Industry of United Provinces, p. 42. 
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Louisiana, Rs. 26; Java, Rs. 30.* The Cuba estimate is based 
on a production of about 30 tons cane per acre. But if the cost 
in India is really greater than in Java, it is difficult to see how 
it can be reduced. The solution of the difficulty clearly depends 
on condition (iii), and if India is to avoid her current very large 
sugar bill, she must increase the outturn per acre and extract a 
larger proportion of the sugar which is in the cane. 

It will probably be best to consider first the question of 
extracting a larger proportion of the sugar from the cane. It is 
well known that the amount of juice expressed from cane depends 
on the efficiency of the mill. We are not considering here 
whether one sort of cane will yield more juice than another, but 
purely the outturn of juice from any cane when crushed by good 
and bad mills respectively. The best mills are no doubt those 
which are working in the large factories. Here the presence of 
the engineer secures that the mills are kept in good repair, and 
over and above this, the cane passes from the first mill along a 
‘‘ feeder ” to a second mill and is on the xvay Avetted with water, 
so that a further quantity of juice is obtained, albeit much 
diluted ; and this process is repeated a third time in the most 
modern factories. Passing from this in the downward scale, Ave 
have power-driven mills badly cared for, the small iron bullock- 
driven mills so largely used by the cultivator, and finally the old 
wooden mills of various patterns which have practically disappear- 
ed in India. Comparing the small bullock power iron mill which 
has come into such general use in India during the last twenty 
years, Avith the best steanj-driven mills, it is quite easy to argue 
that the latter Avill extract much more sugar from cane than the 
former. If both are in good repair, it is probable that the steam- 
driven mill will extract from one-eighth to one-fifth more. "With 
the aid of the hest mills, AAoth double and treble crushing 90 to 94 
per cent, of the juice is obtained,! from Avhieh Ave may deduce 
the folloAAnng. It is usual to obtain from the thick varieties of 

■“ Das ZuckeiToiir und seine Eultur by \V. Kiiiger, p. ‘181. 

t On cane-sugar and the process of its manufacture in Java^ by H. P. Prinsen Geerligs, 
.p.;23. , 


258 


AGlltCULTUHAL JOURNAL OF INIUA, 


[VI, m. 


cane grown in Southern India 70 per cent, juice, the total being 
about 90 per cent, in the cane. A steani-di’iveu null oi' ijand type 
with double or treble crushing will not extract more than about 
80. per cent. From the thin canes containing about 85 per cent, 
juice, a good pattern bullock-power mill will extract 60 per cent., 
whilst a steam-power mill would extract about 76 per cent. 
Unfortunately the small bullock-driven mill i.s often at a dts- 
advantage for want of being kept in good order. For example, 
in a test made by Mr. Molllsoii some year,s ago at Dharwar* one 
iron mill expressed one-sixteenth more juice than another 
pattern, and Khan Bahadur Md. Hadi quotest cases in which a 
well-made mill extracted from one-tenth up to one-fifth more 
juice than milts found in villages. Again, Mr. Moreland has 
stated! that the examination of the .stock of mills in one .sugar 
centre revealed the fact that not one was fit for use, and the 
same was found in anotlnu' large tract of country, and he adds 
-“at a very low estimate I believ-e that the effective yield of 
juice per acre could be increased by 10 to 15 per cent, if efficient 
mills were procurable.” In fact, one of the chief defects of the 
small mill is the difficulty of maintaining such a very large 
number in good working order. 

Adding to defective working the fact that the best of these 
small iron mills could not compete with the best power mills in 
which the cane is “ double” crushed, one is apt to assume that, 
were all India’s cane crushed by the latter, an increased yield of 
something like one-fifth more sugar would result. And one-fifth 
more sugar is equivalent to India’s impoi-ts I But such an estimate 
overlooks one or two features which considerably modify it. In 
the first place, all the cane of India will not, in our time, be crush- 
ed by the best power mills. Gireumstances are generally opposed 
to such a huge change. Then, secondly, power mills are not neces- 
sarily better than the small iron mill. For instance, at the recent 


Agricultural Ledger, 1898, No, 8, p. 21. 
t Sugar-cane Industry of United Provinces, by S. M . Hadi, p. 61 . 
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Exhibition at Allahabad one of the latter type beat several 

power mills in open competition, though it must be here noted 
that the latter were only “ single” crushers ; that is, the begags 
was not treated with water and then again crushed, as in the more 
pei'fect types. Thirdly, vei\y large quantities of cane are required 
to feed a good steam-driven mill, and this means almost necessarily 
a serious delay after cutting the cane before it is crushed. Eor 
instance, cane has to be brought some 40 or 50 miles by rail at 
the present time to some of the mills in India and is certainly 
not crushed before the second or third day after being cut in the 
field. Mr. Noel-Paton in his valuable paper “ Notes on Sugar in 
India ” places great weight on the importance of this factor- 
Cut cane sufters depreciation if not crushed within 24 hours. 
But he errs when he attributes (p. 38) to the general Indian prac- 
tice, loss from this cause. One of the great advantages of the 
present system in India is that the cane is cut only as it is re- 
quired, and hence does not suffer from this source of depreciation. 
Indeed loss of sugar from this cause would have to be set against 
the various advantages which the steam-driven factory offers. 
In any case, whatever extension of steam power crushing there 
may be in the near future, it is certain that this will not make 
any large difference in the amount of sugar which is obtained 
from the cane grown. 

So long as the greater part of the people of India are satisfied 
with gur, its production is neither a loss nor a disadvantage, but 
rather the reverse, because both in the sense of a sweetmeat as 
also in that of a food-stuff the molasses included in the r/tir is 
just as valuable as the cane sugar. An increase in the number 
of factories in India is no doubt desirable in order to supply a 
part at least of the demand for white sugar, but they will not be 
a means of increasing the sugar prodimlion in any marked 
degree. If production is to increase, it must be by means 
of (i) a larger outturn of cane per acre, (w) the cultivation of cane 
yielding more sugar at the mill, and (hi) an extension of the area 
under cane, and the problem is largely independent of whether 
the cane is crushed by the cultivator or goes to a factory. In 
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approaching this subject it is well to compare the outturn of sugar 
per acre which is realised in different countries ; J ava seems to 
head the list with an average of 3 to 4 tons per acre ; Demerara, 
Mauritius and Queensland produce rather under 2 tons. Coming 
to India we have ; — 

Bombay* 

Madras ... 

Eastern Bengal k Assam 

Bengal ... 

United ProN'inees ... 

Punjab ... 

Although these figures for the several countries are not 
strictly comparable, because ‘"sugar” in countries outside India 
means more or less refined sugar, whilst in India it means c/ur, 
they are nevertheless useful for our purpose. 

Firstly, they show how much more is obtained per acre in 
most countries than in India. It seems certain that, so long as 
the disparity is so great as it is, so long will these other 
countries be able to produce sugar cheaper than India can. That 
this is not principally due to the central factory system is 
certain. The figures represent principally difterences in the 
field. 

Then, secondly, considering the Indian outturns, it is evident 
that the tropical parts of India produce considerably more sugar 
than the United Provinces and the Punjab. And in this lies prob- 
ably one of the “ keys ” of the situation. It so happens that by 
far the greater part of India’s sugar-cane area lies outside the 
tropics, and concurrently a considerably lower yield per acre is 
realised. The question then arises, is it reasonable to expect that 
these sub-tropical countries can ever produce such yields as the 
tropical countries do ? And here let it be noted that India’s cane 
is not of low quality in so far as proportion of sugar in the 
juice is concerned. Average cane-juice in Java contains from 


* Last five years’ average from “ Final Goverumeut Memorandam on the sugar-cane 
crop of the season lillO-11” issued by the Commercial JnlelligeneB Department. 

■■ 


£•5 tons per acre. 

i"0r. „ 
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15 to 17* per cent, of sugar, which is certainly not higher than that 
of Indian cane. These figures will appear low to some readers. 
It is quite true that some cane grown in Java is richer than this 
and runs up to as much as 20 per cent. ; but this is likewise the 
case in India. The defects of the Indian crop are (i) small 
weight of cane per acre, and (w) a high proportion of fibre in_the 
cane, which causes, especially in single crushing, a low yield 
of juice. 

The production of more cane per acre and of cane yielding 
high proportions of juice, containing high proportions of sugar, 
are subjects well understood, but the solution of the problem in 
India is not by any means a simple one. The United Provinces 
include more than half the sugar-cane area, and the visitor from 
other cane-growing countries is at once struck hj the small thin 
canes which are nearly universally grown. Why grow such cane, 
a cane indeed which contains a high proportion of fibre and con- 
sequently yields less juice to the mill ? As a matter of fact, the 
general growth of these thin canes is not due to mere ignorance 
on the part of the cultivators. Thick canes of better quality are 
grown in small quantity very widely throughout the Province 
and are called Poundas, which are, however, generally sold for 
chewing, and only in the Meerut Division is a moderately thick 
cane crushed for sugar manufacture. Why is this the practice ? 
One reason given is that the Pouivias are not “ sweet,” that is, 
the juice is said to contain alow proportion of cane sugar. Such 
evidence as we have does not support this argument. Even if 
the UTchs are somewhat sweeter, they contain less juice. Assum- 
ing for example that the juice of the Ukhs contains on the whole 
17 per cent, sugar whilst Pow-Jidas contain 15 per cent., then 
since the Ukhs yield about 55 per cent, juice, and the Poundas 
70 per cent, juice at the mill, 100 pounds of Vkh cane will 
yield 17 x •55'=9'35 pounds of sugar at the mill, whilst 100 
pounds of Poiinda will yield 15 x •7 = 10‘5 pounds of sugar. 
Other reasons are that the Poundas are more liable to disease 


* Das Zackerrohr and seine Kultur, by W, Kriiger, p, 156. 
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and are more freely attacked by jackal and pig. Also they have 
not generally tillered so well in Behar as they do in Southern India. 

A first consideration towards the improvement of cane as a 
sugar producer is the cultivation of a cane which will grow well 
in the particular locality. Nothing has been more .striking when 
attempting to improve the yield of cane than the sen.sitiveness 
of newly introduced canes to novel environment. Ihi.sis of course 
well known, but perhaps not generally reali,sed. For example, 
two varieties of cane were obtained from Mauritius in 1894 for 
growth at Poona.* In respect of weight of cane they did well, 
but instead of yielding juice containing 18 per cent, sugar as 
had been expected, they only contained some 1 0 to ] 2 per cent. 
They onty slowly improved. Similarl}" canes brought from Poona, 
from Burdwan and from Saharanpur to Cawnpore in 1897 grew 
very defectively. A t Pusa, too, many of the varieties which have 
been obtained from other parts of India have failed to do well. 
At the same time, and conversely, some have done well, and 
have yielded good crops of sound and rich cane, though subject 
to disease in certain years. Curiously, too, among those that 
grew well at Pusa were the two Mauritius canes from Poona 
which did so badly there at first. These yielded juice containing 
18 to 20 per cent, of sugar. 

Thus it follows that when attempting to improve the cane 
of a district, a most laborious piece of work is involved, extend- 
ing as it must do over a number of years, in order to ascertain 
what varieties from other parts may do better than the local one. 
Again, what is ascertained to be the best cane at one Experiment 
Station is not necessarily applicable to a whole Province. 
Owing to diflerences of soil and climate each sugar-growing 
Province in India would requii’e several sugar-cane stations in 
order to make the wmrk at all complete. And the work cannot 
be much abbreviated, excepting that in some parts, more particu- 
lax’ly the tropical parts of India, the vai'ieties already grown 
are of a high quality. 


* See this Journal, Vol. I., p. 413. 
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This is the line of investigation adopted by Mr. Clarke, 
Agricultural Chemist, United Provinces, and is one of the most 
important that can be followed. 

Anothei means of increasing the outturn of sugar per acre 
is by liberal manuring. It is unnecessary to say that the crop 
responds to liberal manuring. It is not, however, the case that 
the cane land is not manured in India. Probably no crop is 
treated more liberally than is the sugar-cane crop in respect of 
good cultivation and jnanure. In some parts, notably the 
Deccan Districts, very liberal quantities of manure are used, and 
it is here that the outturn is very^^ high. In most parts, especially'^ 
the United Provinces and the Punjab, the quantity of manure 
employed is certainly small. In fact, in this respect the 
crop suffers like all others in India. At the same time it would 
be a mistake to suppose that by liberal manuring the outturn 
can be increased one hundred per cent. Some experiments were 
made at the Oawnpore farm between the years 1897 and 1903 with 
the object of trying to obtain there as large outturns as are 
commonly obtained in the Deccan. These showed that the 
heaviest crops raised were not one-half as large as those obtained 
in the Deccan, and moreover some of the cane, more especially 
the thin “ UMis, ” suffered depreciation in quality. Moderate 
allowances of manure would no doubt be of advantage, but 
to employ the large quantities which are used in Southern India 
would probably do harm. 

Passing from these considerations regarding the increased 
yneld of cane in areas already under the crop, to the question 
of a possible extension of area, we meet with two facts. The 
one is that, despite the constant increase of total cultivated 
area, large increase of imports, and increased price of gur, there 
has been a contraction of area under sugar-cane. The three 
five-year averages which I have quoted indicate a contrac- 
tion of some 400,000 acres in 15 years. Statistics are perhaps 
not altogether reliable in such cases. For instance, the contrac- 
tion in the United Provinces in 1910-11 in comparison with the 
previous five years is some 200,000 acres, but so recently as 
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1907-08 this Province grew the largest area of the last 20 years. 
On the other hand, the Punjab crop of 1910-11 was one-third 
greater (more than 100,000 acres) than tlie last 3 years’ average, 
but the latter included two ei-ops vei-y nuicli below the average. 
At the same time thei'e is, I know, a general feeling of 
anxiety in regard to the United Provinces crop, for if it is not 
eonti’acting, it is certainh’ not expanding. In Bengal, too, 
which includes the second largest area, the answer is even more 
definite. It seems then unreasonable to hope for any lai'ge 
expansion in this part of India. Other crops pay the cultivator 
better. 

One of the most curious facts in relation to India’s 
sugar-cane area is that it is nearly entirely situated outside 
the tropics. . How comes it that the country which produces 
more sugar than any other should grow the crop in the more 
temperate parts, whilst nearly all the rest of the world’s cane is 
grown in the tropics ? It is certainly not because the outturn is 
large. As already demonstrated, this is fai' l)elow the tropical 
average. The explanation is probably two-fold. Firstly, the 
Indo-Gangetic alluvium is a soil which possesses an unusual 
fertility ; a fertility probably lai'gely due to its water-holding 
capacity. A crop can exist in it through the hot weather when 
it would fail in most soils. Secondly, and probably principally, 
the facilities for cheap irrigation have been greater in the United 
Provinces than in other parts. The canal-irrigated area has 
always been large and where dependence has been on wells, the 
sub-soil water is near the surface. There is also some sixpport to 
this explanation in the fact that the Punjab is the only province 
in which a distinct increase of area under cane has occurred in 
recent times, and this is the province which has had a large in- 
crease of canal irrigation. But is it not a fundamental mistake 
for India to grow most of her cane in those parts where the 
outturn per acre is necessarily so much below that of competing 
countries ? The fact of it being so at present is not a complete 
answer. One might have hoped that with the increased irrigated 
area in Madras, some sign of an increased area under cane would 
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become evident, but apparently her people find it pays better to 
grow ehokm (Andropogon sorghum). Eastern Bengal is again 
another Province possessed of a climate more in accordance with 
the requirements of the cane crop, but here jute holds the 
“field.”* 

But if, for one reason or another, it pays the Indian cultivator 
better to grow other crops than cane, why should not Burma 
make an attempt to compete with Java and Mauritius ? The 
climatic conditions are there more nearly akin to .what is required. 
The dry “ hot- weather ” as it is understood in the Gangetic Yalley 
is absent. In its place is a heavy rainfall distributed throughout 
the months of April to November ; the temperature is consider- 
ably more uniform and does not reach the high figures so common 
to the United Provinces ; at the same time the humidity is 
considerably higher. 

These climatological features are much more in accord with 
the requirements of the sugar-cane, The hot weather of the 
United Provinces occasions an excessive transpiration of water. 
In some recent work on this subject at Pusa, we found that the 
curve representing the water requirement of sugar-cane was as 
illustrated in the chart B, whereas in a humid climate it would 



Mc« Apl May Jun July Aua Sept Ogt Nov Deb Mch Apl. May Jun July Auc Sept Dot Nov Deo 


* Since writing this article I hear from Mr. Meggitt, Agricultural Chemist, Eastern 
Bengal and Assam, that he can grow very heavy crops of cane at Jorhat, aad that there are 
large areas in Assam which are available and suitable, both as regards soil and climate, for 
the crop. — J. W. L. . 
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have beea more like that in chart A. We may put the matter 
in figures thus: — 
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Thus, owing largely to the low humidity and high temperature 
during April, May and June, especially in May, the water I'equire- 
raent was considerably greater than would have been the case 
under more moderate conditions. The water indicated in the 
statement is that actually transpired by the plant, in addition to 
which there will be a further considerable quantity which is simplj’- 
evaporated from the soil. 

Butin any ease it must, I think, be accepted that so long as 
India’s principal sugar-cane ai'ea lies outside the tropics, so long 
will the yield per acre I'emain far below that of the other prin- 
cipal producing countries. 
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The bag ii Iter (open for cleaning) is seen in the right hand corner of the foreground. 




THE SUGAR FACTORY EXHIBITED IN THE 
AGRICULTURAL COURT, ALLAHABAD EXHIBI- 
TION, By Messrs. BLAIR, CAMPBELL & McLE AN, 

By B. C. BURT, b.sc.. 

Deputy Director of AgriciiUm^e^ United Promncm. 

As this factory formed one of the most popular exhibits in 
the Agricultural Court, a few notes describing the result of the 
season’s working will probably be of interest fo readers of the 
Agricidtural Journal. The inefficiency of the ordinary native 
method of preparing sugar, even when carried out by skilled sugar- 
boilers, as is the case in the Rohilkhand division of the United 
Provinces, is well recognised. The difficulties attending the intro- 
duction of large central factories are also equally obvious. The 
present plant, although by no means the first modern sugar-making 
plant erected in these provinces, represents the most recent and 
probably the most successful attempt to combine the efficiency 
of modern sugar-making machinery with a capacity suited to 
the conditions under which cane is commonly grown in the U. P. 

This factory is designed to turn out tons of white sugar 
per 24 hours working with average good cane. In design it 
differs little from larger factories except in the omission of an 
intermediate vacuum evaporator. The cane was crushed in a 
5-roller mill fitted with a pair of splitting rollers and with three 
crushing rollers. With ordinary good thin cane of the type 
known as TJhli in Northern India this mill was capable of dealing 
with about 30 tons of cane per day, and gave an extraction of 
66 per cent. The juice passing from the mill, after careful straining, 
was limed just short of neutrality. It was then passed through a 
juice heater, where the temperature was raised rapidly to '5 80°F. 
and then passed into the subsiding tanks. Prom the subsiders the 
juice was drawn into the eliminators where it was again rapidly 
heated by exhaust steam until albuminoid matter was coagulated. 
The juice from the eliminators passed through a bag filter and the 
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clear juice so obtaiuetl passed direct to the vacuum-pan supply 
tank. In the vacuum-pan the juice was evaporated, using a 
Torricellian vacuum, to crystallization point and the “grain” 
built up in the usual way. The “ rnassecuites ” obtained was drop- 
ped from the vacuum-pan into a rotary cry.stalliser from whence 
it passed to the pug-mill and centrifugal. In order to produce 
finely ground and dry sugar, the factory was also provided with a 
sugar-dryer, grinder and sifter. Plates XXXV, XXXVI and 
XXXVII. 

It will be seen from the above description that the factory 
differs from an ordinary central factory only in size and in the 
omission of the usual “ triple effect ” intermediate evaporator. It 
was demonstrated thi'oughout the exhibition that a small factory of 
this description could work efficiently and regularly without any 
intermediate evaporator. As, however, dilute juices were taken 
direct into the vacuum-pan, considerably more care than usual 
was necessary in boiling, and the time occupied in preparing a 
panful of rnassecuites was neces.sarily comparatively longer. 
Whilst fully recognising the increased heat economy obtained by 
the use of tnple effect, the makers of the plant decided to omit 
this as they did not consider that a commercially efficient 
evaporator of this type could be fitted to a factory dealing with 
less than 4 tons of sugar per 24 hours. 

The factory now described was considered to be the smallest 
possible, and this particular size was chosen because it will deal with 
an area— -say 1|- acres per 24 hours — which can easily be obtained 
within a reasonable radius in any good cane-growing district. 

It was found that a sugar suitable for direct consumption 
could be produced at a single operation without using any other 
clarifying agent than lime. By careful boiling a fine crystalline 
sugar, corresponding very nearly with Bareilly Wmnd, was 
obtained, which commanded a ready sale. By drying and crushing, 
a fine granulated sugar, corresponding very nearly in appearance 
with native bhura, was obtained. No difficulty was experienced 
in regard to colour. It is, of course, universally recognised that 
the separation of large crystals from rnassecuites is more efficient 
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than the separation of smaller crystals, and in commercial practice 
each factory owner would have to decide for himself whether to 
sacridce quantity to qualii^y, or, in other words, whether to boil a 
large or a small grain. In boiling a small grain much more sugar 
passes through into the molasses ; this can be recovered in the 
second or molasses sugar, and it was found that by careful boiling 
a molasses sugar of good quality and colour could be obtained. 
The whole of the steam for the factory was obtained from a single 
boiler fitted with a special grate for burning niegass. Undei' 
favourable circumstances no other fuel was required. 

II. — Efficiency OF THE Sugar Recovery. 

ThFj only possible way of judging the efficiency of a sugar 
factory is by determining w’hat percentage of the sucrose entering 
in the factory in the form of cane or juice is recovered as market- 
able sugar. A short test of this description covering two full days 
working from cane and the subsequent boiling of a second sugar 
from the molasses was carried out after the close of the exhibition. 
O wing to the short time at our disposal it was decided to determine 
the percentage of sugar recovered from the juice. No chemical 
examination was made of the efficiency of the cane crushing mill. 
On the first day 2,313 galls, of juice containing the 4,096’3lbs. of 
sugar were supplied to the factory from which l,938|-lbs. of first 
sugar was recovered equal to 47 3 per cent. On the second day 
2,163 galls, of juice containing 3,400'2lbs. of sugar were supplied 
from which was obtained l,897'5lbs. of first sugar equal to 55‘8 
percent. Prom the mixed molasses aggregating approximately 
415 galls, and containing 2,512lbs. of sugar 979lbs. of second 
sugar were obtained equal to 13'06 percent, of the total .sugar 
entering. the factory as juice. 

The total recovery of marketable sugar is 64-23 per cent, of 
the sugar in the juice, or since the 1st and 2nd sugars polari.sed 
98’4 and 98’0 respectively, sucrose recovered as— 

1st sugar 1st day 47-3 x 984 was equal to 48‘5 % of .sucrose present in the juice. 
1st „ 2nd day 55'8 x -984 „ 54-9 % „ n i, 

2nd ,, (total) 13-06 x -98 „ 12-80 % „ „ „ 

1st „ average 51'17 x -984 ,, 50-35 % „ ,, „ „ 

Total recovery 60-35 + 12-8 „ 6315 % = effi^'ency factor. 
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Sugar lebi' in Molasses. 

On the first day 234 gallons of molasses eontainiug l,547-6lbs 
of sucrose were produced, corresponding to 37-8 per cent, of the 
sucrose entering the factory, leaving 100 — 37‘8 — 46 5 equal to 15‘7 
per cent, manufacturing losses. 

.On the second day 181 galls, of molasses containing 965-3 lbs. 
of sucrose were produced equal to 28-4 per cent. Loss in manu- 
facture, 100— 54-9— 28-4 equal to 16-7 per cent. 

On the average of two days of 7,496-5 lbs. of sucrose supplied 
as juice, 2,512-9 lbs. or 33-5 per cent, was left in the first molasses, 
of which 12-8 per cent, was subsequently recovered, leaving 20 
per cent, in the exhausted molasses. 

There is a marked difference in the recovery of first sugar 
on the first and second day, and it will be noted that this is 
entirely in the recovery of sugar from massecuites. This is due 
to different systems of boilings adopted on the two days. 
During the first day’s trial the factory manager asked permission 
to work by the process known as ‘•seeding” in which a small 
(weighed) quantity of crystals is introduced into the vacuum-pan 
in order to promote crystallisation ; this is a method in common 
use when sugars for direct consumption are made. It did not, 
however, in the present instance give such good results as the 
ordinary method of ‘ graining’ in the pan. As two days’ work 
barely gave enough molasses for the preparation of a second 
sugar, it was not possible to work up the two lots of molasses 
separately, and consequently it is not possible to state what the 
efficiency of the factory would have been, had the second 
day’s efficiency in production of first sugar been maintained for 
both days. If we assume that the efficiency of the second 
sugar recovery remains unaltered, we obtain 54-9 plus 12-8 equal 
to 67-7 per cent, instead of 63-15 per cent. This assumption, 
however, is hardly justified since with a poorer molasses, the 
percentage of second sugar recovered would fall and the truth 
probably lies between the two. Probably we are not far wi'ong 
in taking the figure 66 per cent, as the efficiency factor of the 
factory, 16 per cent, as loss in manufacture and 18 per cent, of 
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sugar left in the exhausted molasses. For the analyses on which 
these figures are based, 1 am indebted to the A.gricultural 
Chemist to Government, XJ. R, who kindly placed an assistant 
at my disposal for the purpose and checked the final analytical 
figures. The analyses themselves are given in Appendix A, 

In a recent article* Clarke and Banerji have compared the 
results obtained with the Hadi process with those obtained in 
centi’al factories in different parts of the world. For convenience 
these results together with those obtained above are tabulated 
below. 

Table A. 


Com])arimn of the efficiencies of different processes of hoiling 

and clarification. 


Sucrose recovered 
per 100 sucrose 
in J nice in — 

Hadi proee.ss open 
pan bi-iliag (Alla- 
habad.) 

West Indian Musco- 
vado proces.s open 
pans. 

Hawaiian factory 
triple effect vacu- 
um evaporation & 
carbonation. 

West Indian central 
factory evapora- 
tion in vacuo. 

PesuHs of 
95 factories 
in Java 
1907. 

Blair, Campbell and 

McLean’.s factory, 

1911. 

First Sugar 

Second Sugar 

Molasses 

Inverted and des- 
troyed in manu- 
facture 

Scum and waste . . . 

39*9 

15*5 

19*6 

19‘2 

5*8 

1 67-7.5 

17-75 

) 14-50 

89-91 { 
5-36 

/ 3-55 

1 1*18 

72*4 

9*9 

11*9 

4*6 

12 

) 89-91 { 

9-25 

}■ 0-84 

54*9 

11*1 

18 

16 


1000 

1000 

loo-o 

100*0 

100*0 

lOO-O 

Efficiency factor 







. (per cent, total 







sucrose recovered) 

55*4 

67*75 

89*91 

8-2-3 

89*91 

66 

First sugar recover- 







ed per cent. cane. 

4*10 

7*15 

10*40 

8 60 

10*09 

5*76 


(Pol. 95*1) 

(Pol. 90*0) 

(Pol. 96*5) 

(Pol 96*5) 

(Pol. 97*8) 

(Pol. 98*4) 

Second sugar recov- 







ered per cent. 







cane .. 

1-76 


3-19 

1*26 


1*21 


(Pol. 86-9) 


(Pol. 90) 

(Pol. 90) 

....... 

(Pol. 98) 

Total sugar ... 

5*86 

7*15 

13*59 

i 9*86 

10*09 

6*97 


From the above table it will be seen that, as compared with 
the Hadi process (the only Indian process for which figures have 
been published) 15 per cent, more sucrose is recovered as first sugar 


* Clarke and Banerji. The efficiency of the Hadi process of sugar-making. Agficnltural 
Journal of Indian Vol. V, page 39. 
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(polarising 98'4 as against Hadi’s 95‘1), the factory efficiency 
factor being 66 as compared to 55-4. The sugar left in the 
molasses is 18 per cent, as against 19'6, and the amount lost in 
scums and destroyed in manufacture, 16 per cent, as against 2a. 
This will be admitted to be a considerable step forward, especially 
as the sugar produced finds a ready market. 

A reference to the table .shows, however, that these results 
do not compare so favourably with those obtained in large central 
factories in other parts of the world. How far this i.s due to the 
factory itself and how far to the quality of cane used is difficult 
to say. A I’eference to Appendix A will, however, show that 
the juices obtained at Allahabad contained a very high percentage 
of glucose, the avei’age glucose content for the first day’s working 
was 2'06 per cent, and for the second da}' 2‘7 per cent. This 
was partly due to the age of the cane, which had been brought 
a considerable distance by rail and road, and also to the fact that 
it was not obtained from a good cane-growing district, nor was 
it from either of the best varieties of U. P. canes. 

A word or two of criticism a.s to the figures given in the 
above table for the Muscovado process will not be out of place. 
These were taken from a paper by Douglas written with the 
object of showing the po,ssibilities of central factories in Barbados, 
and he has consequently given the best obtainable results for 
the Muscovado process. The cane juices obtained in Barbados 
are recognised to be unusually pure, and several contemporary 
writers have attributed to this cause the fact that the Muscovado 
process lasted in Barbados long after it had been replaced by 
modern central factories in the neighbouring colonies of Trinidad 
.and British Guiana. With impure juices the Muscovado process 
gives a much lower sugar recovery. It does not differ in any 
essential detail from the Indian hhandsari process. It may be 
added that the Muscovado process produces sugar of a very low 
purity (polarising 90 per cent, and under) which has no counter- 
part in the Indian market, and which further loses weight 
considerably by drainage. This explanation is necessary as the 
figures given in the table would otherwise lead to the erroneous 
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conclusion that the Muscovado process is much more efficient 
than the Hadi process and .about as efficient as the small plant 
described in this note. 

With reference to the figures quoted for larger central 
factories, it has already been noted that these are largely influ- 
enced by the purity of the juices worked with. It should also 
be remembered that most of these factories turn out a large 
propoi’tion of their sugar in the form of refining crystals and 
not as white sugar for direct consumption, thus increasing the 
apparent efficiency of the sugar recovery. It is, of course, not 
contended that in a small factory of this description the same 
efficiency can be obtained as in a large central factory. 

Lack of time prevented any detailed chemical examination 
of the difterent stages of the process, The results, however, 
although they must be accepted with some reserve as already 
explained, indicate roughly in what direction further improve- 
ments are possible. The percentage of sugar lost in manufac- 
ture was very high for a modern plant, and there is some reason 
to believe that a considerable quantity of this was due to mechan- 
ical losses in the scums. With purer juices less sugar would be 
left in the molasses. 

Percentage of sugar recovered from the cam. 

The figures given above are based on an exceedingly short 
trial covering only three days’ working, and, consequently, are 
given with some reserve. In view, however, of the fact that 
conditions at Allahabad were uniformly less favourable than 
would be obtained in normal working in a good sugar district, 
they may probably be considered to be on the safe side. No 
direct tests having been made as to the recovery of sugar from 
the cane, it is with some hesitation that one expresses any opinion 
on this point. Assuming, however, an extraction of 66 per cent, 
(which was obtained in actual practice as an average of two tests) 
and a juice containing 16 per cent, by weight of sucrose (average 
of the second day’s working was 16-29 per cent. ), this corresponds 
to 6-97 per cent, of sugar recovered from the cane. This figure 
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is fortunately confirmed by a previous test in which the cane 
enteringthe factory and the sugar produced were carefully weighed, 
although no analytical control was possiide at the time, and 
in which as a result of four full days’ working a recovery of 
7 per cent, on the cane was obtained. In actual factory practice 
thi.s figure will vary considerably with the quality of cane 
obtained, but the figure given above indicates approximately what 
may be expected. With careful cultivation and selection of 
only ripe canes for manufacture considerably better results are 
possible. Too much stress cannot be laid on the importance 
of pure juices to a factory, for the losses of sugar during manu- 
facture due to the presence of glucose and salts in the juice, 
and hence in the massecuites, are generally? recognised to 
be exceedingly heavy. It has been shown, however, by Clarke* 
that with proper cultivation and harvesting exceedingly? pure 
juices can be obtained from some varieties of indigenous canes. 
While it is doubtful how far the exceedingly? pure juices obtained 
by him on an experimental scale could be reproduced on a com- 
mercial scale, there is every? reason to believe that Indian canes 
with proper cultivation can produce juices not inferior to the 
world’s average in sugar content and purity. 

III. — Financial Results. 

When the exhibition factory was arranged for, it was hoped 
that it might be possible to publish a balance sheet for the 
season’s working, which would give a fair account of what might 
be expected from a small modern factory. So many disturbing 
factors, however, arose in working the factory purely? for exhibi- 
tion purposes that any such balance sheet would be misleading. 
To mention only three of these : (1) cane cost double as much 
as it does in a sugar-growing district and reached the factory? 
stale, besides often being inferior in quality; (2) the price of 
labour during the exhibition was exceedingly high, and (3) the 
necessity of providing demonstrations at suitable hours every day 
made it impossible to work the full twenty-four hours under 

* FroceecUiigs of the Agricultural Conference, Allahabad, January, 101 1. 
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normal factory conditions. The tentative statement given below, 
however, is based on the experience obtained at Allahabad : — 


Capikil Cost — lis. 

Cost of the plant and staging ... ... ... 36,000 

Cost of erection about ... ... ... 2,000 

Cost of buildings (variable) ... ... ... 4 000 

— ^ 42,000 

Working capital (= cost of season’s cane) ... ... 12,000 

Miscellaneous ... ... ... ... ] 000 

. . —^55,000 

Interest and depreciation and maintenance on Es. 42,000 at 20% 8,400 

Interest on Es. 13,000 at 8% ... ... ... 1^040 

Cost of cane for 80 days’ working at As. 4 per niaimd ... 11, 760 

Supervision and skilled labour at Rs. 760 p.m. for three months 2,280 

Labour at Es. 200 p. m. ... ... ... $00 

Contingencies at Rs. 100 p. ni, . ... ... 300 

24,380 


80 working days at 40 raaunds per day = 3,200 maunds of 
sugar ; consequently the cost of production of one raaund of 
sugar is Es. = Es. 7-10. In addition about 1,000 maunds 

of molasses would be produced for which there is usually a 
ready market. 

The supervision charges are calculated as follows : — 

Rs. 

p. m. 


European Manager (who would be a trained sugar boiler) ... 350 

Assistant Manager (Indian) ... ... ... 100 

2nd Assistant (Indian) ... ... ... 60 

Skilled labour — two mechanics at Rs. 30 each ... ... 60 

Two stokers at Es. 15 each .. ... ... 30 

Four filter and centrifugal men at Es. 15 each ... ... 60 

Clerk 

Weighnaan ... ... ... .. 15 

760 


Similarly, if the price of cane is As. 5 per inaund, the cost of 
production of one maund of sugar rises to Es. 8-8-6 per maund 
and with cane at As. 6 per maund to Es. 9-7-4 per maund. No 
assumption has been made so far with reference to the selling 
price, but assuming that sugar fetches Es. 10 per maund and mol- 
asses Es. 2 it is obvious that the factory can show a reasonable 
profit for its season’s working even with cane at As. 6 per maund. 
Cane is frequently available in these provinces at As. 4 per maund 



z/t> 


AQRICDLTPRAI, JOURNAL OF INDIA. 


[^1,111. 


or less, but it must bo remembered that with an outturn of 400 
mautids per acre, which is probably a fair average, this yields only a 
moderate profit to the grower and one which would not invariably 
induce him to grow cane for a factory. On the other hand, a 
factory paying As. 6 per raaund would probably find that cane 
cultivation in the vicinity would increase. 

A liberal allowance has been made for working capital and 
for interest on the same terms as advances have usually to be given 
to secure the cultivation of any considerable area of cane. When 
advances are made, the cane is, of course, purchased cheaper. 
In the above statements I have only assumed a working period 
of 80 days or including stoppages three months. It .should be 
possible by judicious arrangement of the cane supply to arrange 
for a working season of 100 clays ; this depends on circumstances 
beyond the control of the factory manager, and the question 
of the selection of early and late ripening varieties of cane is 
all-important in this connection. 

The main difficulty, however, in running a factory on these 
terms is that the staff is only employed for three months in the 
year. Equally of course depreciation and interest has to be paid 
on the plant and capital for a whole year. This is a difficulty that 
occurs in all cane-sugar factories, but is accentuated in these prov- 
inces where the possible cane harvest is shorter than in almost 
any other sugar-growing country. The effect of this as regards 
depreciation has already been allowed for, but pi’actical difficulties 
occur in the case of the staff. A European manager is at present 
a sine gitd non, and if he is to be retained from year to year, it 
would be necessary at least to pay his return passage to England, 
his pay on the voyage and probably a small retaining salary. 
This would be practically equivalent to three months’ salary. A 
similar difficulty arises as regards the Indian assistant managers. 
Under these conditions, therefore, supervision charges would be 
raised by about 1,000/- to 1,500/-, raising the cost of production 
by from 4 to 6 per cent. At present, however, an alternative 
offers. Sugar can be made in the off season from gur provided 
that a supply of gur is obtainable at a reasonable price 
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and of a suitable quality. Gur of good quality for sugar- 
making was available during the present year at Es. 3 per maund 
landed at Allahabad or Cawnpore — in some districts it was 
considerably cheaper. Actual experiment with about 10 
tons of gur showed that the factory as it stood was capable 
of handling gur economically. For regular working one or 
two minor additions for convenience sake would be necessary. 
From the gur used about 40 per cent, by weight was recovered as 
marketable sugar. Thus gur sX Es. 3 per maund corresponds 
roughly to cane at As. 8, a price which the factory could afford 
to pay if it could work most of the year. 

Gur as a starting point for sugar-making is admittedly scien - 
tifically unsound ; the loss of sugar during the manufacture of gur 
is very high indeed, and it is at the best an indifferent material 
for sugar-refining. It has, however, the advantage of being avail- 
able in large quantities, can be transported for considerable 
distances and can be stored. The price of gur in the Indian 
market apparently bears little relation to the price of imported 
sugar, or to its own sugar content ; the higher-priced gurs pre- 
pared for eating purposes are so dear in proportion to their sugar 
content that they are entirely useless for refiners who require gur 
that has been limed in preparation. Nevertheless from state- 
ments made by land-holders in the U. P. visiting the factory at 
Allahabad, it appears probable that, for some years to come at 
any rate, many of them will be in a position to obtain g^lr for 
refining purposes at reasonable rates, and this affords a method of 
employing the factory and its staff for the greater part of the 
year. The following statement gives an approximate estimate of 
the cost of working a factory with gur during the off season 

Capital cost. 


Plant and staging as before 

... 

... 36,000 

Erection „ 


2,000 

Buildings „ 

... 

... 4,000 

Extra plant for handling gur 


... 1,800 

Working capital 


... 20,000 



63,800 
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Emhlishment (as before) Rs. 760 per mensem 

Es.. 

9,120 


I^aboiir Rs. 200 per mensem 

2,400. 


Interest and deprecmimij and maintenance on 
Rs. 43,800 at 20 per cent. ... 

8,760 

11,5*20 

Interest on 20,000 at 8 per cent. 

1,600 


Repairs and miscellaneous expenses 

1,000 


Purchase of cane, 80 days’ supply, at As. 6 per rad ... 

17,140 

11,360 

Purchase oi gur , 200 days, at Rs. 3-12 per md, ... 

75,000 


Fuel in acklition to megass (for t/wr working only) 

3,000 



— 

95,140 



i, IP, 020 


Income — 

Sugar from cane, 40 mcls. per day, 80 days. 3,200 mds. 

at Hs. 10 ... ... ... . 32,000 

Sugar from 40 mds. per day, 200 day s, 8, 000 
mds. at Es. 10 ... .. . ... 8O,0CO 

Molasses. 8,000 mds. at Rs. 2 ... ... 16,000 

1,28,000 

Nett profit after paying interest and depreciation E.s. 10,000. 

In this estimate it will be noticed that I have taken high rates 
for both cane and gur ; with cane at Rs. 4 and gur at Rs. 3, the 
profits would be increased by Rs. 20,000. On the other hand, a 
reduction of the price of sugar to Rs. 9 per maund with cane and 
gur both dear would mean that the faetoiy would only just pay 
expenses, interest and depreciation. This combination is unlikely, 
but would have to be faced in individual years. It must also be 
admitted that unless both qur and cane were cheap, the factory 
could not possibly compete with imported sugar. With cheap 
eane, cheap ywr and advantage of being near its customers it 
might just do so. With gur at Rs. 3 and cane at As. 4 the work- 
ing expenses would be Rs. 97,640. If sugar sold at Rs. 8 per 
maund, there would be a profit of Rs. 8,000 (after paying 
interest and depreciation) provided that the molasses market 
held good. 

It has been the custom in certain quarters to estimate the 
possibilities of factories by calculations based on the present 
price oi desi sugar (about Rs. 12 per md.). That some small 
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factories do obtain these prices is undoubted, butdt is also a fact 
that large factories working in Behar obtain much lower prices. 
If the sugar industry in India is to extend, it wdll be byreplacing 
sugar at present imported. There are a number of consumers 
willing to pay higher prices for swctdesU produce and others 
apparently who are willing to pay an intermediate price 
for sugar made in India, but who are not willing to pay the 
high price at which sugar produced by the old khandsari 
process' is sold. Any factories, howevei', starting in the 
near future will apparently obtain a considerable advantage 
for some time, no small matter if it enables them to pay off their 
capital liabilities before severe competition sets in. 

In conclusion, it may be stated that the results given in this 
report can only be treated as a first approximation. Messirs. 
Blair, Campbell & McLean have shown that there are no great 
practical difficulties in constructing a small factory capable of 
dealing with the produce of 100 acres per annum, and that 
without using any chemicals, or any process objectionable to the 
most orthodox Hindu, a sugar suitable for direct consumption and 
commanding a good price can be produced. A short control test 
has shown that the factory is considerably more efficient than 
any other factory of its size tried up to the present. The 
results also indicate in a general manner in vsffiat direction future 
improvements might be expected. Definite conclusions on this 
point can, however, only be obtained by a season’s working under 
normal conditions and under careful chemical control. 

It is, of course, impossible in actual practice that so small a 
factory should work under chemical control. It would neces- 
sarily have to work largely by “rule of thumb.” Until, however, 
the possibilities of the factory have been thoroughly investigated, 
chemical control is essential. 

If small modern factories are to play an important part in 
the development of the sugar industry in the United Provinces, 
the question of training suitable men for managers and assistant 
managers will become a serious problem. At present a European 
sugar boiler is necessary. Suitable men are not easy to obtain. 
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are relatively expensive, and they vary very much in ea4c- 
ity for independent work and for controlling labour. There seems' 
however, no reason why Indians of good general education should 
not be trained in sugar-boiling and factory management as well 
as in sugar-engineering. Practical training in a factory would be 
essential, combined with sufficient instruction in the principles 
involved to enable factory managers to meet difficulties which 
call for a departure from the ordinary routine. 

In conclusion, it cannot be too strongly emphasised that 
whilst it has been shown above that a very small factory can be 
worked at a profit, the largest commensurate with the available 
cane supply should be installed in every ease. The larger the 
factory, the smaller the proportionate capital cost and the greater 
the possible efficiency and the better the supervision which can bp 
afforded. 

The writer wishes to express his indebtedness to the Amd- 
cultural Chemist to Government, U. P. , who kindly lent an assist- 
ant, Babu Har Narain, for the analytical work and to Mr 
Hulme representing Messrs. Blair, Campbell and McLean,' 
for the facilities given for the examination of the factory and for 
the ever-ready courtesy with which any information required has 
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2 
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3 
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4 

17*12 

6 
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8 
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10 
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DIFFICULTIES IN THE IMPROVEMENT 
OF INDIAN AGRICULTURE. 

By xM. E. COUCHMAN, i.c.s., 

Director' of Agricnlture^ Madras, 

At the sixth Annual Ses.sion of the South I ndian Association, 
Madras, Mr. M. E. Couchinan, i.c.s., Director of Agriculture, 
Madras, read a paper on “ Difficulties in the Improvement of 
Indian Agriculture.” He said 

“ The object of this paper is to allay the impatience which 
finds occasional expression that more rapid progress is not being 
made in the improvement of Indian agriculture. This criticism 
comes from the educated classes. The general attitude of the 
agricultural classes towai’ds the department is still that of the 
landholders of another province, who, when summoned to meet 
the head of the province in conference and asked what their 
wants were in agricultural matters, replied more land, more 
water, and to be left alone by the Government. 

“ I have, therefore, taken advantage of your invitation to 
place before you as the representatives of the educated classes 
of Madras some of the reasons why progress in the introduction 
of agricultural improvements must always be slow, and especially 
so in India. 

“In doing this, I shall not dwell upon the ordinary administra- 
tive difficulties which impede all branches of Indian administra- 
tion and especially those which seek to remove long-standing 
prejudices or to change old customs and have to rely only on 
persuasion to achieve their objects. You are familiar with all 
these difficulties. You know the dislike and suspicion of official 
interference which are still so strong in the villages. The Tamil 
proverb that a village which is often visited by the king will 
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never prosper, is still representative of the ideas of the average 
VI agei It is easy to make too much of these diffioultiel - 
a tiougi we hav^e but a very small establisiiment as yet, we find 
hat a properly trained and sympathetic subordinate who reallv 

o 77 he T’ " difficulty, gain the ear 

f the cultivating classes and persuade them to try our suo-o’es 

tions, provided he has some real improvement to recommeird to 

them. The difficulties which I shall try to describe toZ a. e 

those of general application fundamental to the subject 

“ In Tolstoi’s gi^at book, Anna Karenina, there is a vivid 

description of the various hindrances that an educated man meets 

with when he tries to influence his tenants to adopt what seem 

to liini 111016 up-to-clats iiiothods of agriciilture. 

Constantin Levin bought a hay-making maehiiie. The 
man who drove it disliked the long arms of the machine waving 
over his head, and took steps to put it out of order. He bouo’ht 
English ploughs, but his peasants broke them because they were 
too lazy to lift them up when turning at the end of the furrow. 
He imported English cattle but they were suffered to die for 
want of ordinary attention. He set apart a portion of a field for 
seed, but his men cut this before it was ripe, because it was the 
easiest to cut. In another of his books Tolstoi lays his finger on 
the right place, when he says that an agricultural reformer*^ must 
first study the mind of the peasant, because this is the most im- 


portant of all agricultural conditions, and it is this which we must 
study before we consider the other elements of the problem. 

“ Superficial observers in all countries are in the habit of 
deriding the farming classes as ignorant and obstinate, blindly 
following the obsolete practices of their forefathers and inasmuch 
as farmers seldom write books, judgment goes against them by 
default. I should like you to consider for a moment why it is 
that farmers as a class are more conservative than the rest of the 
world and whether they are wrong in being so. 

“A farmer is brought up on the land from bis earliest days. 
Year after year he witnesses the same majestic procession of the 
seasons. The same crops are sown and harvested at the same 
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times. Every act of his life i,s guided liy the regular and un- 
varying movements of nature, and the fai'mer liiinself may be 
said to be a part of nature’s system. It i,s far- other\vi.se with the 
physician, the lawyer and the merchant. They have neee.s.sarily 
to study the fickle thing by whose favour they live, -—human 
nature with its thousand varying moods and fancies. Their 
minds are, tlierefore, necessarily always on the alert for signs of 
change. One year a doctor must, if he wishes to be popular, 
recommend the operation for appendicitis. Another year he must 
insist on the virtues of the Bulgarian milk bacillus. The piece- 
goods merchant knows that the pattern which sold last year 
may be out of favour this year. There are so many lawyers 
here that I should be afraid to give specific instances from that 
profession, but I believe I am right in saying that ditferent 
clients require different handling and, with due respect, the same 
may be said of the judges themselves. It is, in fact, our occupa- 
tions which mould our characters, and the occupation of a farmer 
is such as to make him a conservative. Looking into the matter 
more closely, we must admit that very often change is uncalled 
for in agricultural methods. It is contrary to human nature to 
expect the avei’uge man to incur e.xertions in excess of what 
suffices for his needs. So long as he can live comfortably on the 
scale demanded by his standard of living, thei’e is no need for 
change. Life in many parts of India is still so simple that over 
large tracts there is no call for agricultural improvement. The 
need for improvement only arises because even the remotest 
villages are connected up with the outside world, which is always 
changing. 

“ To foresee the need for change, to recognise the .slight 
indications which herald its advent, requires not only a scientific 
training but very special gifts of insight and imagination. A 
common error is to suppose that because the peasant gives an 
absurd reason for rejecting a proposed change in his methods, his 
opposition to it is irrational. He may know by instinct that the 
suggested improvement is no improvement at all, because it is 
out of harmony with his general system of cultivation, but he 
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would never be able to express this idea and hence gives the first 
reason which comes into his head. ‘Most of the critics of the 
farmer’s conservatism are ill-equipped for the tash of setting him 
right, and every language probably has old stories, the moral of 
which is that the man who listens to his neighbour’s advice 
conies to a bad end. 

“ One difficulty, then, common to all countries is that the 
farming classes are necessarily conservative and are usually right 
in being so. When, therefore, we have a real improvement to 
put before them they are apt to turn a deaf ear. 

“ This difficulty is present in a special degree in India where 
not only are all classes more conservative than in the West, but 
the separation between the educated classes and the agricultural 
classes is more complete than elsewhere, resulting in a want of 
knowledge on the one side and of confidence on the other. The 
agricultural depai’tment has a double task to overcome this 
difficulty. It has to try to interest the agricultural classes in 
education and the educated classes in agriculture. 

‘‘ Only second to the difficulty of overcoming the conser- 
vatism of the farmer comes the difficulty of finding improvements 
which can be safely recommended to him. Occasionally the 
example of the agricultural departments of other countries 
is held up to us for imitation. It should be remembered 
that the agricultural department of a country like America 
or Africa has an easy task before it compared with ours. 
In those countries the farmers are still opening up virgin land, 
or only just beginning to feel the need for intensive cultivation. 
The experts of the department have the experience of older coun- 
tries to aruide them in their work. The farmers of new countries 
are many of them not professional farmers at all but adventurous 
spirits who have been attracted to the new country by a love of 
adventure or the hope of making a fortune. They are, therefore, 
in need of advice and are anxious to have it. Moreover, the ail- 
ments of youth are easier to cure than those of age. The agri- 
cultural experts of those countries may be compared to pliysieians 
treating a child for a case of measles. In India we are prescribing 
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for a patient of advanced age suffering from general debility. The 
farmers of this country have behind them the experience of 
thousands of years of cultivation and have therefore learnt all 
that actual experience can teach them. There is nothing new 
in this country. We have lately been told that even aeroplanes 
were known in India long ago. It is a fact that painful experi- 
ence has already taught nearly all that there is to learn about the 
seasons and the management of the soil, though by no means all 
the cultivators follow their better judgment. This knowledge is 
unevenly distributed, and one task of the department i.s to intro- 
duce good practices from one part of the country into another. 
Another field of work, of course, lies in those matters where 
physical science has discovered facts which the experience of 
practical farmers could never come across. The field of pos.sible 
improvement is, however, far narrower than in new countries and 
progress must, therefore, be slower. I may, however, point out 
that in countries where politics enter into agriculture, the reports 
of the agricultural department cannot safely be taken at their 
face value. We do not know what the farmers of those countries 
really think about them. Another very important point the force 
of which will be felt more and more, as soon as we have come to 
the end of the few. obvious improvements which can be discovered 
without any research, is that all scientific agriculture, and all agri- 
cultural literature up to the last few years, deals with the agriculture 
of temperate climates, and is founded on research work done out- 
side the tropics. Hence in India we have to throw away almost 
all our knowledge of applied agricultural science, and fall back on 
first principles, and work out our proposed improvements from 
the beginning. For example, many of the methods, which 
farmers follow in England for cleaning the land and preparing 
the soil to receive the seed, are based upon the effects of the 
severe European winter, and quite different methods have to be 
worked put here. As regards research, the number of scientific 
men in India is so small and so much of their time is at present 
taken up in work of organisation and teaching that little time 
remains for research. We must have patience till we have 
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produced an Indian school of agricultui’e with a numerous body 
of workers. It is seldom that any great discovery is made at 
one step by one man. The competition and co-operation of many 
men devoted to the same studies is necessary before much progress 
in agricultural research can be expected. We must learn before 
we can teach. Many years of research and experimental work 
will be required before we can fully understand the agricultural 
practices of Indian cultivators, and till we do understand them, 
any improvements we may be able to make in them will be due 
more to good luck than to a solid foundation of real knowledge. 

“I may then sum up the chief difficulties which hamper the 
progress of agricultural improvement, as, first, the want of know- 
ledge regarding Indian agriculture. Second, the fact that in India 
so much practical knowledge has already been discovered by the 
experience of generations that there is less scope for a rapid 
advance than in new countries ; and thirdly, that the Indian 
cultivator possesses in an intensified form the conservatism of 
the farmer common to all countries, and that, owing to the 
separation of classes here, the difficulty of breaking down 
that conservatism is greater here than elsewhere. The last 
difficulty, how'ever, is the least of the three. Our experience is 
that the Madras cultivator is by no means unwilling to take up a 
new thing if it is really an improvement. The rapid spread of 
Cambodia or American Cotton in Tinnevelly, Ramnad and 
Madura districts in the last few years is a most encouraging sign 
that a really good new crop can be introduced very rapidly. 

“ For introducing such improvements as can already be safely 
recommended we need more ti’ained men. To remove the diffi- 
culty of want of knowledge, we wairt more workers in the field 
of I’esearch. Ample facilities have been provided for both pur- 
poses at Coimbatore. As I have pointed out on a recent occasion, 
the prospects from a jDecuniary point of view are not to be despised, 
especially when it is remembered that the department is a new 
and expanding one. For a man of means who is on the look-out 
for an interesting and useful career I cannot imagine one which 
has more attractions. 
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“ What I would ask our critics to bear in mind is this. It is 
for from easy to point to positive improvements suitable for any 
particular village without knowledge of the locality. We are 
often pressed to send itinerant lecturers broadcast through the 
villages, and it is assumed that qualified lecturers are to be had at 
a moment’s notice and that agriculture can be taught by lectures 
in the same way that law or arithmetic is taught. Agriculture is 
an applied science, and its application must vary in a greater 
or less degree with every small variation of local conditions. 
Lecturers on the genera! principles of agriculture would be 
useless to ryots who are not used to deducing their practice 
from theory. The only thing which appeals to them is 
definite advice. If a new crop is to be recommended to them, 
the exact kind of soil suitable for it, the exact time to sow' 
it, the exact method of cultivation must be laid down, and if the 
advice given is, ownng to any special circumstances in the village, 
impracticable, the cultivator w'ill conclude that his would-be 
adviser does not know' his business and will not listen to him. 

“ And it is absurd to blame him for this attitude. He 
cannot afl:brd to engage in an experiment. You wall see, there- 
fore, how it is not possible for a lecturer to start to-night from 
Mylapore and lecture to the ryots of Ganjam on paddy cultiva- 
tion if he has not been there before and does not know the local 
practices and seasons. We must in short learn before w'e can 
teach, and we must not blame the cultivators if they are some- 
what hard to persuade. Time and patience w'ill overcome both 
difficulties. The essential thing is to avoid giving ill-considered 
advice which wmuld retard all progre.ss indefinitely.” 




PLATE XXXVIII. 



j.i. 


THE DRYIjS'G of PLANTAINS AT AGASHI. 

By L. B, KULKARNT, L. 

Of the Bombay AgrietUtural Depariment. 


AijAshi lb H villiigB 111 RhjSsgui IcilulcHj HmriH District, 
Boinbuy PresidGiicy. It is about twelve miles from Bassein and. 
one mile and a half from the sea. There is a continuous range 
of hills to the north. Fields of plantains bordered by cocoaiiuts 
are seen to the south of the village. Between the hills and the 
cultivated lands there is a small plain and on this plain the 
plantains are dried. The place visited is shown in figure 1. 
The drying process of plantains begins in October and lasts 
up to the end of December. During this period the maximum 
and niinimurn temperatures are as follows : — 



Max. 

Mill. 

October 

... 90“ 

76“ 

November 

M. 89“ 

70“ 

December 

... 83“ 

67'" 


Four varieties of plantains, viz., Basrai, Motheli, Welchi 
and Rajeli are grown here, but all are not used for drying. The 
special variety dried is Rajeli. This variety is distinguished 
from the rest by the following points. The plant grows about 
13 feet high ; it is next in height to IFe/c/w which grows up to 
15 feet. The plantains are from 6" to 12'hlong. One typical 
raw fruit is shown in the figure 2. The fruit has three distinct 
ridges. The pulp is very tough to the touch, and on it there 
are found six lilies. The diameter of the pulp is about an inch. 
Mr. G. A. Gammie in his “ Field, Orchard and Garden Crops of 
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the Bombay Presidency” (page 72) gives the following description 
of the Rajeli plantain : — 

“ Eobust, stem yellowish green, leaves long and narrow ; 
fruits usually five inches long by 1" to 1|-" broad ; yellow, more 
or less plano-convex ; gradually narrowing to the stalk. Lip 
contracted with a distinct hard brown beak.” 

This variety is not treated differently from the others as 
regards cultivation. The suckers are planted with other varie- 
ties in October at 6 feet distance. AVater is given twice a week. 
Castor cake, three pounds per plant is given. The first manur- 
ing is generally done after the plants take hold of the soil ; the 
second one month later. The fruits are ready for harvesting in 
the October of the following year. 

Harvesting . — The heads are removed when the fruits attain 
their full size. It needs an experienced ejm to tell when this 
stage is reached. The fruits look quite green when the bunches 
are cut. The newly cut bunches are brought into the houses, 
and there the peduncles are removed. The small bunches are 
put in a store prepared by cylinders of a bamboo mat 10' x lOf 
placed vertically. This store is generally in the centre of the 
house and thus the entrance of air is prevented as far as possible. 

On the floor of this improvised store-house rice straw is 
placed and on it the plantain bunches are spread layer by layer. 
The topmost layer is covered by plantain leaves to produce heat. 
One store like this accommodates about 12,000 to 15,000 plantains. 
They are generally stored in the morning and are taken out 
after three days. The colour of the fruit is then quite yellow. A 
typical fruit ready for drying is shown in figure 3. The fruit 
when ripe is diminished in size, 

The ripe bunches are brought in a basket to the prepared 
ground on the plain outside the village. The ground is made 
hard by beating it with a wooden plank and then plastering it 
with cowdung and Avater. A mat about 6' x 8' is spread on 
the prepared ground when it is dry. Then the plantains are 
arranged in a line after the skin has been removed. The colour and 
the appearance of the fruit on the first day is shown in figure 4. 
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Some people dry the plantains on a platform about 10 feet high 
to avoid the trouble of watching. 

After lying all day in the sun the fruits are gathered in a 
heap in the evening before the cold begins and are left all night 
covered with dry plantain leaves and a mat. The above processes 
are repeated for three days and three nights, and on the fourth day 
the fruits are ready for marketing. The figures 5, 6 and 7 show 
how the colour changes from day tp day. The fruit is, before 
drying, very hard to the touch, brittle and round ; but as it 
dries, it becomes 3 delding to the touch, elastic and flattened. It 
also loses some weight. The fruit tastes sweeter as it dries. 
It is said that properly dried plantains keep for six months. On 
the last da}^ of dr^nng the fruits are wrapped in plantain leaves 
in bundles of a dozen each. The retail rate is about four annas 
a pound, and the wholesale is Sf annas according to the qualify 
of the fruit and the state of the market. 

The yearly j’^ield of dried plantains from Agashi is estimated 
at 160 tons, worth about Rs. 27,000. It is said that plantains 
used to be dried at some other villages than Agashi (Thana 
Gazetteer, p. 292) ; but it does not seem to be done nowadays 
except at Agashi. The reason of this is not known. 



GEASSERIE IN SILK- WORMS. 


Bv M. N. BE, 

Sericfdhiral Assistaui lo the Imperial Entomologist^ 

Grasserib is a disease of silk-worms causing great damage 
to rearers. The following few notes on the subject, while they 
may not bring to light anything new, may be found of some 
interest. My first experiment was carried on to prove whether 
the silk-worms are infected with grasserie in their early or in 
their mature stage. 1 took some worms of the four different 
ages in four separate lots and fed them witli mulberry leaves 
stained w'ith grasserie juice ; all the worms of the first two ages, 
without exception, died of grasserie, whereas only 40 to ,50 per 
cent, of the worms of the third and fourth ages died of the same 
disease, and the rest made good and healthy cocoons. On re- 
peating the experiment I got the same re, suit ; hence we may 
safely come to the conclusion that the younger ones are more 
prone to be attacked with this disease than the mature ones ; 
the younger worms cannot stand the infection, but in their 
mature age, Avhen they become stout and strong, they can 
with.stand the contagion to some extent. My next experiment 
was to show Avhether the mortality is greater in injected worms 
or in the worms ted with leaves stained with grasserie juice. 
Taking some worms of the fourth and fifth ages in four separate 
lots, I injected the first Gvo lots with grasserie juice by an 
inoculation needle, and fed the other two lots with mulberry 
leaves stained with the same juice ; 80 to 90 per cent, of the 
former and 35 to 45 per cent, of the latter died of grasserie. In 
another experiment I took 55 and 53 worms of the fifth age in 
two lots and injected them with the juice ; all of them died 
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within four or five days. The result of these experiments shows 
that the injected worms die more than those fed with leaves 
stained with the juice. My next experiment \va.s to test the 
acuteness of the fresh and preserved juices. I preserved grasserie 
juice in test tubes for eight or nine months and fed some worms 
with leaves stained with it ; within five or six days 20 to 25 pier 
cent, of the worms died and the rest produced healthy cocoons. 
At the same time I fed some more silk-worms of the same 
breed with leaves stained with fre,sh juice ; within four or five 
days 50 to 60 pier cent, of the worms died and the rest produced 
healthy cocoons. I therefore conclude that the fresh juice, 
as a source of infection, is more acute than juice which has been 
kept for some time. I next experimented with the polyhedral 
bodies seen in the grasserie under a microscope of high magnifi- 
cation ; I crushed many worms injected with grasserie with 



{b) P.EBEINK GORPOSGLE. 

[a) Polyhedral Bodies of Grasserie in boMBYx. 


pestle and mortar, separated the juice from the carcases, poured 
it into a test tube and washed it 20 to 25 times with fresh 
water. When the polyhedral bodies settled down at the bottoni 
of the test tube I separated them from the juice and preserved 
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them in fresh water for nine months, the water being changed once 
a week. After nine months they appeared like a white powdery 
sediment. Under the microscope a drop of it showed innumerable 
polyhedral bodies. The under-surface of some mulberry leaves 
was stained with these polyhedral bodies (by means of cotton 
soaked in them) and some worms were fed with them ; within five 
or six day.s 30 to 35 per cent, of the svorms died of grasserie. 
TYiQ Antlierea Perugi (juer-men of China and AntJierea Yama- 
nicd Gv-er-men of Japan, which feed upon the leaves of Querciis 
Serrata Thumb, when attacked with grasserie, show some trian- 
gular bodies, and not polyhedral ones, which vary in size accord- 
ing to the size of the silk-worms. But the Attacus ricini of 
Assam, when attacked with grasserie, show polyhedral bodies, 



TBIANGULAR ADfD REOTANGULAE BODIES OF GRASSERIE 
IN ANTHEREA YaMAMAI AND ANTHEEEA PEEUGI. 


bigger in size than those of silk- worms. According to some, 
these polyhedral bodies are crystals. It is, however, more 
probable that they are crystalloids which can be dyed when 
dipped in such re-agents as Gentian violet, Safranin , Borax 
carmine, etc., for 12 to 16 hours. Crystals cannot be so dyed. 
Besides, when these bodies are crushed, 6, 7 , or 8 irregular 
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angles are visible in them, unlike those of crystals. They 
are formed in the fatty tissues in the hypodermal lay’er, and 
in the tracheal membrane of the silk-worms, and in their undevel- 
oped .stage they remain in a cyst or bag in the body of the 
worms where they grow by division in large numbers. 

As to the true cause of this disease opinion differs : some 
are of opinion that the polyhedral bodies are the true cause of 
grasserie ; while others hold that when worms are infected with 
this disease, innumerable minute organisms [Ghlmnydozocm 
Bomhycis of Professor Flowachek of Germany) are visible adher- 
ing to the polydiedral bodies, and that these are the true causes 
of the disease. Whenever I took a little membrane from the 
tracheal region just opposite the spiracles and stained them with 
difterent re-agents, I found these organisms ; and when I separ- 
ated them from polyhedral bodies, brought them up on nourishing 
media and fed the worms with leaves stained with the media, 1 
found the worms infected with grasserie. I, therefore, conclude 
that this micro-organism is the true cause of the disease and 
that the polyhedrui bodies are only a by-product. 

I have stated already that when I fed the worms with the 
polyhedral bodies only (not the juice), they were also infected 
with grasserie. This seems inconsistent wdth the conclusion just 
stated above, but in its support it may be said that some of 
these organisms might have been adhering to the polyhedral 
bodies, and in this way might have carried the infection. 


NOTES. 


Notk on the Ltfe History op certain Weeds :—X«ra/« 
(Cyperus rotundus). Studies were begun of the life history 
in September 1909, beds 12'xl2' were planted with bulbs. 

These were dug up at appointed intervals and observed as 
below : — 

A plant dug out after four months was found to have occupied 
a space ot about one foot diameter. The maximum depth to 
which a plant had penetrated was 9 inche,s. During the period 
of four months it had produced five bulbs. One tf these had 
sent up a plant and one more had sent up a slioot just reach- 
ing the surface. The distance between two bulbs varied from 
10 to 12 and where the shoots were beginning to appear 
the distance between it and the bulb previous to that Avas 
from 4" to 5". 

After eight months the development of another plant was 
completely traced out as follows It was observed that the main 
plant sent out two main lateral runners underground, each of 
which formed a bulb in its course at every 9" to 12 ". The first 
bulbs of the two main runners gave out shoots above ground, 
which eventually developed into a plant. The plant produced in 
all nine bulbs of which six were on the right and the rest on the 
left. The second bulb on the right had produced a still deeper 
secondary runner having a bulb at its end. It was also observed 
that each suecessiA>’e bulb was formed deeper and deeper so that 
the last bulb was 18" deep from the surface. It had occupied 
a space 58 long and 1 foot wide. The deepest feeding root 
which was given out from the first bulb on the right side was 
measured to be 18 . On the surface of the runners scales vi’ere 
found. 
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At the end of the 5- ear another plant was dug up to further 
studj^ the development. The following is a rough sketch of the 
plant. 



From the above figure it will be seen that one plant has pro- 
duced 53 bulbs and 20 new plants excluding the original. The 
distance between each bulb was from 4" to 9", There were two 
main runners — each of which has given out several secondary and 
tertiary runners. It was found that the deepest bulb was one 
foot deep from the ground level. Below this depth there was limy 
soil and no bulb was found penetrating this layer. The area 
occupied by the plant was about 20 square feet. 

Harali. (Cynodon dactylon.) — A plant was dug up after 
eight months and was found to have three main shoots, the longest 
of which was 3' 3" with twelve branches. The distance between 
each node was 1" to Ij" and there was a branch at every node. 
The whole plant occupied an area ' of five square feet (2' x2|-'). 
The maximum depth to which it had penetrated was 17". 

Ktmda. (Andropogon intermedins). — One plant was dug up 
after eight months. It was observed that it had produced under- 
ground stems which grow*^ both deep and side-wise. The stems 
in several cases had branches producing palmlike branches up to 
ten, which branched and rebranched also indi vidually^ and tended 
to come up to the surface. The underground runner was covered 
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with very closely set scales. Depth of feeding roots 14". Area 
occupied by a plant one square foot which was entirely covered 
by the plant.— (G. K. Kelkar.) 

* 

* 

Experiments with Groundnuts in the Bombay Presidenoy.— 
On various farms of the Bombay Agricultural Department, 
experiments with the groundnut crop have foiniied an important 
feature of the work in recent years and some interesting and 
important results have been got in connection with the cultivation 
and the treatment of this important crop. To summarise 
the lesults obtained, it may be said that foreign varieties of 
groundnuts have been found to yield better than indigenous and 
some of them on account of their short period of growth escape 
the Tikka disease which affects the local variety. Spanish peanut 
is by far the most suitable variety to grow as a dry crop in 
places where rainfall is scanty and the season short. For irri- 
gated crops, Senegal, Mozambique, Virginia and Pondicherry 
are suitable. Good yields are obtained by growing groundnut 
as a subsidiary crop to cotton and juar. Some varieties are 
heavier yielders than others. The heaviest yielders are not 
necessarily the greatest oil producers. So long, however, as the 
price continues to be independent of the oil percentage, the yield 
per acre of unhusked nuts will probably be the determining 
factor in deciding which variety to grow for greatest profit. 
Investigations carried out by Dr. Mann into the amount of oil 
in different varieties show that there is no constant relation 
between the percentage of oil in the seed and the variety, but 
that this percentage seems to be determined much more by 
the circumstances under which a particular variety is groivn than 
by the nature of the variety itself 

The results obtained have been of much practical value to 
cultivators and the area under foreign groundnuts in the Bombay 
Presidency has shown a marked increase during the last four or 
five years. Last year (1910-11), the total area under groundnut 
in the Presidency including Native States was 159,000 acres 
which is 66 7 per cent, over the average of the preceding ten 
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years. , There has also been an increase in the export trade since 
its fall in 1904-05. We cannot do better than refer those who 
are interested.in groundnut cultivation to the various farm reports 
of the Presidency in which the results of these experiments on 
varieties, manuring and cultivation, are set out in detail — 
(A. McKerrae.) 

The Plough Boat.— With the introduction of heavy iron 
ploughs into India the necessity is sometimes felt of having 
some contrivance to carry the plough from place to place as it 
cannot be carried on the yoke of bullocks as in the case of the 
local ploughs. In the Report of the Agricultural College Sta- 
tion, Poona, Bombay, a simple device made for the purpose is 
described: — “It is madS of a babul plank about 51- feet long, 
I foot broad and inches thick. It must be so sawn from a 
log of wood that Ij feet at one end should be inclined as shown 
in the diagi’am below : — 



A catch made out of an iron strip and nailed down at about 
the centre of the plank completes the implement. The catch is 
made thus : — 



The point of the share of the plough is inserted in this catch 
and the plough is hitched as usual. It can then be taken any- 
where over stony and hilly ground with least draft and in- 
convenience. The whole thing will not cost more than Rs. 2. 

JowAR Smut. — The efficacy of steeping joww seed in copper 
sulphate to prevent smut was strikingly shown by an experiinent 
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performed at the same station : — “ Two plots, each four gimthas 
were sown withyoit-ar, side by side, to bring to the notice of visitors 
the effect of steeping against joivar smut. One plot had its seed 
steeped in 1 per cent, solution of copper sulphate for 10 minutes 
and the other with seed which was not treated. All oilxQv jowar 
on the farm was also steeped. It formed a very interesting and 
instructive oeeular demonstration to a number of visitors as- 
sembled on the conference day and a subsequent batch of culti- 
vators from the Poona District was very much impressed with 
what they saw. This was perhaps the most conclusive and 
striking demonstration on the farm. 

The total number of plants in each plot, with the number of 
plants with heads attacked by smut were counted, and the figures 
are given below : — 


Treatment. 

Total 
number of 
heads. 

Number 
of smutted 
heads. 

JPercentafje 
of smutted 
to total. 

Steeped 

XTnsteeped ... 

5,848 i 

5,859 j 

16 

1,022 

i 

0-27 

17-4() 


(A. McKERRAL.) 


The Maize Plant. -Professor F. L. Stewart, of Murrysville, 
Pa., has been for many years studying the possibilities of the 
maize plant. Ten years ago it was demonstrated that with 
suitable treatment, the plant takes equal rank with the sugar- 
cane and the beet as a sugar-producer. Professor Stewart’s 
theory was that, as the maize plant belongs to the same botani- 
cal family as the sugar-cane, and contains a fair amount of sucrose 

m Its normal condition, it might be cultivated so as to increase 
Its sucrose content up to the point where it would become profit- 
able to work. He discovered, in the course of his experiments, 

that if the ears were removed at a certain period before the plant 
would normally cease growing, the period of growth would be 
increased by from four to six weeks, and during that time the 
natomical structure became radically changed. The plant 
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increased in size and weight j the saccharine content increased to 
more than double its normal amount, with a purity far above 
that of the natural juice, while the fibre or bagasse furnished 
material for paper-making of a very high grade. Experiments 
conducted in some twenty different States during the last few 
years have confirmed the results obtained at Murrysville. 

In a recently -issued statement Professor Stewart estimates 
the products of maize treated according to his process as 
follows : — 

A ton (2,000 lbs.) of corn cane produced under the Stewart 
patents, contains an average of 570 lbs. perfectly dry solid 
matter, and of this, 270 lbs. are in solution in the juice. Of this 
dissolved matter an average of 240 lbs. per ton is sucrose, 20 lbs. 
uncrystallisable sugar, and 10 lbs. organic matter not sugar. 
The average yield of dry crystallised sugar is— 

First sugar 96*" centrifugal ... ... ... 160 lbs. 

Second sugar 89° centrifugal ... ... ... 30 lbs. 

Total ... 190 lbs. 

About six gallons of molasses, containing about 70 lbs. of 
uncrystallisable sugar, remain as a by-product which is converted 
into ethyl spirits producing 5 '18 gallons of 95 per cent, alcohol. 

A ton of trimmed stalks produces, also, when milled and 
dried, about 300 lbs. of air-dry fibre, which gives about 200 lbs. 
of dry bleached paper pulp. The average weight of the leaves 
per acre is approximately one ton, and contains about 300 lbs. 
of air-dry fibre, or 200 lbs. of finished paper pulp. 

In one ton of green ear and husk product there is about 
580 lbs. of dry substance, of which 420 lbs. is fermentable 
matter, 85 lbs. of dry pulp and about 30 lbs. of corn gluten. 
The fermentable matter will yield half its weight (210 lbs.) for 
31-1 gallons of 95 per cent, alcohol. In that portion of the 
corn belt where a suitable climate and soil can be secured, an 
average of twenty-five tons, gross weight, of several varieties of 
corn can ordinarily be grown per acre. Of this fifteen tons are 
stalks and ten tons green ears and husks. 
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To summarise, the yield of all products is as follows : — 

Sugar. 

First sugar 96° — 

160 lbs. X 15 tons per acre ... ... ... 2,400 lbs. 

Second sugar 89° — 

30 lbs. X 15 tons per acre ... ... 450 lbs. 



Total 

Alcohol. 

From ear and husk, fermentable matter— 

210 lbs., or 31*1 galls, of 95 per cent, 
alcohol X 10 tons per acre.... 

From molasses produced from one ton of corn cane 
35 lbs., or 5*18 galls, of 95 per cent, 
alcoho X 1 5 tons per acre 

Total ... 388 galls. 

Paper Pulp. 

Stalk and leaf product — 

213J lbs. per ton x 15 tons per acre ... ... 3,200 lbs. 

Ear and husk pulp, 85 lbs. x 10 tons per acre ... 850 lbs. 

Total . 4,050 lbs. 

[Journal of the Royal Society of Arts, 20^A. January 1911.) 

* 

United Provinces Exhibition, Allahabad, “ Chula ” Com- 
petition.^ — The question of the wholesale use of eowdung or wood 
as fuel in India has an important agricultural bearing, so that any 
attempt at introducing a cheap appliance to burn coal must be 
of considerable interest. At the Allahabad Exhibition a 
•‘Chula’’ competition was held and the “Yule” prize of 
Rs. 1,000 offered to the inventor of the best “ Chula ” or stove, 
capable of burning raw coal. The prize was won by Mr. J. D. 
High, Lukergunj, Allahabad, and his “Chula” is now being 
manufactured and sold by the Rope Sole Shoes & Knitting Co., 
Limited, Allahabad. The “ Chulas ” are made in three sizes, 
m., Large, Medium and Small, selling at Rs. 14, Rs. 7 and 
Rs. 5, respectively. 


... 2,850 lbs. 


311 galls. 


... 77 galls. 
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In his note on the competition, Mr. W. E. Wilson, Director 
of Industries, United Provinces, remarks as follows 

“ The winning Chula is simply a cheapened adaptation of an 
English stove or “ range its cost is Rs. 4-8 and it might be 
made stronger and more lasting, with advantage. It is very 
economical of fuel, for the work done. The bronze medal Chula 
and Mr. Apte’s are on similar lines. The former has a firebrick 
lining to secure economy of fuel and the latter, an ingenious 
lining of fireclay, mud, or clay (which mast be applied by hand). 
Both of the bodies are strong and likely to be durable. Mr. 
Watson’s is a cheap (0-8-0) Chula and very portable (folding up 
like a book), it is also fairly strong. I do not think that any 
Chula on the stove principle can ever be free from the smoke 
difficulty without a chimney. The chimney carries off smoke 
and a clear fire is left for cooking. In a Chula after the native 
style the smoke will alwaj^s be a difficulty. The only way to 
work this is to make a good “ red ” fire first and then start cook- 
ing. I should burn coal in the native Chula, in the above, by 

setting up 6 bricks, in two “ courses,” in the form of a 
the mouth to face the wind, and putting a small iron bar 
grate between the first and second courses so as to be 4| inches 
above the ground.” 

It is reported that a considerable number of “ Chulas ” have 
already been sold among the European and domiciled communi- 
ties, showing that some device of this kind was badly wanted. 
Apart from questions of domestic economy in the matter of 
saving of fuel, any arrangement which would minimise the con- 
sumption of wood, cowdung, leaves, etc., would be eagerly 
welcomed by those who are aware of the loss to the country that 
such practice entails, and it is to be hoped that the new appliance 
will find a ready sale.— (A. McKekhal.) 

Alleged Effect on Milk of Water or Watery Pood 
GIVEN TO Cows.— It is generally supposed that it is possible to 
increase the quantity of milk at the expense of the qualitj’’ 
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either by feeding cows on watery food or by causing them to 
drink water in large quantities immediately before being milked. 
Feeding of salt is also popularly supposed to make the stock 
consume excessive quantities of water and thus to indirectly 
increase the quantity of milk. To test these points the following 
experiments were conducted at the Midland Agricultural and 
Dairy College with seven typical dairy short horn cows and 
reported in the Journal of the Board of Agriculture, London, 
February 1911. These cattle were stall-fed during the whole 
of the time the experiment was in progress. Their food consist- 
ed of concentrated and dry fodders with the addition of mangolds, 
and at stated intervals, -viz., every seventh day, it was supplement- 
ed with a definite amount of salt. 

The amount of water taken daily was measured by allowing 
each cow to drink from a graduated vessel. For the first seven 
days each cow had free access to a measured quantity of water. 
In the second week she was allowed to drink only just before 
being milked. In the third week water was free, on the fourth 
intermittent. Milking was regularly and expeditiously under- 
taken, the interval between successive milking being ten and 
fourteen hours, evening and morning respectively. 

The cows were numbered 1 to 7, and the scheme was 
mapped out in days. On the first day cow No. 1 received four 
ounces of salt, on the second day cow No. 2 was salted, and so 
on. Thus one day in each week a cow^ received salt, and on 
every day of that week some one cow was receiving salt. From 
the experience gained in the first two weeks the experiment was 
altered, so that instead of giving four ounces of salt in one meal, 
three ounces were given after the night’s milking on one day and 
three ounces after the morning’s milking on the next day. 

The result of the experiment appeared to show that 
periodical doses of common salt administered to cows do not 
necessarily cause them to consume excessive quantities of 
water ; and that the amount of water consumed by cows has no 
direct bearing on the composition of their milk yield. The 
experiments also showed that feeding of six ounces of salt caused 
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purging and that even this large quantity of salt had no effect on 
the quantity of milk. — (E ditor.) 

Strong Wheats.— The wheats most in demand by Millers 
in England at present are those yielding a strong flour. It is, 
therefore, necessary to understand what is meant exactly by the 
term “ strength,” what produces it and how it can be determined. 
The following is reproduced from an article on the present 
position of the tlour question in the Agricultural Gazette of N ew 
South Wales, February 1911 : — 

The term “ strength” is used by the baker to express the 
combination of qualities which he associates with a flour of good 
baking quality, such as pile, texture, shape, volunie, colour, and 
weight of loaf. It is, in fact, another name for good baking 
quality. In order to place the problem on a satisfactory basis, 
the British Home-grown Wheat Committee has arriA^ed at the 
following definition of flour-strength as “The capacity to inake a 
big well-piled loaf.” Professor Wood further points out that 
this is a complex of at least two factors, size and shape of loaf. 
The definition thus stated appears to include all the qualities the 
presence of which render a flour of good baking quality, and to 
provide a clear statement of the problem presented to us. 

What exactly determines this important quality is not 
accurately known, and the only reliable test of the strength of 
a flour is its actual behaviour on baking. As this largely de- 
pends on the skill of the individual, and the methods he adopts, it 
cannot be considered an entirely satisfactory test, and many 
attempts have been made to determine the cause of strength, 
and to devise some means by which we might be able to deter- 
mine beforehand how a given flour Avill behave on baking. 
Se verbal factors have been suggested as being responsible for 
strength of flour, such as the quantity of gluten, the chemical 
nature of the gluten, amounts of sugar, of mineral constituents, 
etc., in the flour ; but so far none of them have provided a satis- 
factory solution of the problem. The only test that has proved 
satisfactory in our experience is the power of the flour to absorb 
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water — its “ water-absorbing capacity,” or the amount of water 
taken up by the flour to make a dough of the right consistency 
for baking. This test, though not one that can be carried out 
with extreme accuracy, has, with us at all events, always proved 
reliable, and the power of absorbing water has always been 
associated with good baking quality. Without asserting that 
this test gives the actual strength of the flour, I do claim that 
it is the measure of such strength, and the best proof of its 
reliability lies in the fact that all Mr. Farrer’s strong flour 
wheats were submitted to this test, and were persisted in or 
rejected according as the}’’ gave flour of high water-absorbing 
power or not. 

This quality in wheat is to some extent aflfected by environ- 
ment, by the nature of the soil and climate, and particularly 
by the nature of the weather during the ripening period of the 
grain ; a hot and dry summer, in which the grain, after it is 
formed, is rapidly ripened, always increases the flour-strength. 
It is, however, an inherent characteristic of certain varieties, 
and soft wheats, though they may become stronger under hot 
and dry conditions, never attain the flour-strength of the harder 
strong-flour variety. Flour-strength is an inherited character- 
istic, and can be bred for just as colour, stiffness of straw 
stooling, beards, etc., can be bred for. It would appear that 
strength and weakness are Mendelian pairs, and the breeding of 
strong-flour wheats becomes, in competent hands, a certain 
operation, which can be regulated in the same manner as is the 
case with other characteristics. 

Strength does not appear to be afiected by manuring. Even 
the use of nitrogenous fertilisers, which might be expected, by 
increasing the protein matter, to also increase the strength, 
appears to have no effect on this quality. 

Gluten-content . — The actual gluten-content of wheat is a 
matter of less importance than flour-strength. Flour-strength 
is almost invariably associated with fairly high gluten-content, 
though the reverse is by no means the ease, and some of the 
Durum wheats, which contain up to 20 per cent, of dry gluten. 
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are among our weakest wheats. It may safely be said that 
whilst gluten-content itself is no guide to the flour-strength, 
still, between two wheats of the same variety, that one will be 
the stronger which contains the largest amount of gluten. 

A high gluten-content is an almost invariable accompani- 
ment to a dry and hot period during the ripening stage. 

Colour . — As the demand for strong-flour wheat has become 
greater, the question of colour has assumed less importance. The 
wheats which produce the dazzling white flours once in demand 
were not those that gave high strength, but, like the Californian 
and the A.ustralian wheats, were of a starchy nature, giving a 
weak flour. 

The colour of the flour is, moreover, by no means a sure 
guide to the colour of the baked loaf The very white flours 
often produce a loaf of a dirty grey colour, whereas those 
with a slight yellow tinge give almost invariably the brightest 
loaf. 

As a rule, the strong-flour wheats give a flour which is not 
so high in colour (not so white), and, in order to obtain a white 
flour from them, patent processes have been devised for bleaching 
them. These processes depend, for the most part, on the action 
of nitrous oxide. 

MoI/ASSEs as a Fertiliser.— In an article in the March, 
1911, number of the International Sugar Jovnrtal, Mr. G. N, 
Martin, Chemist, South African Sugar Refineries, Limited, gives 
an interesting account of his experience with the use of molasses 
as a fertiliser for canes. The account as given in the author’s 
own words is as follows ; — 

“ The experiments were carried out in 1897. A level piece 
of ground of homogeneous character was selected ; the field 
divided into four equal plots ; each plot of same length and 
breadth and equal quantities of cuttings planted. 

“ Plot .bTo. 1 was cultivated in the ordinary way, receiving 
the usual fertiliser as employed on the rest of the estate — -nitrogen 
50 lbs., phosphoric acid 70 lbs., potash 50 lbs. per acre ; made up 


AGRICULTURAL JOURNAL OF INDIA. 


808 


[VI, HI. 


of the following : sulphate of ammonia, dried blood, superphos- 
phate and sulphate of potash. 

“Plot No. II was grown with fertilisers as above, but 
received in addition molasses at the rate of 600 gallons per 
acre. 


“ Plot No. Ill received a mixture of 400 gallons of molasses, 
one ton (2,000 lbs.) of press cake, and 1,000 lbs. of bagasse ash 
per acre. 

“ Plot No. IV received nothing. 

* “ The following is the tabulated result ; — 


Plot IS!o. 1 
Plot No. II 
Plot No. Ill 
Plot No. l Y 


Plant canes. 
Tons per acre, 
34*1 
42*5 
40*2 
24 6 


Ratoons. 
Tons per acre. 
28-3 
31-6 
33*8 
17-2 


“The molasses was employed at the rate of 400 to 600 gallons 
per acre, being simply spread in the furrows, and a week or 
fortnight after spreading, the planting was done. The quan- 
tity of molasses produced on the estate did not allow for the 
whole acreage to be planted to be so spread. A very marked 
difference could be observed between fields (some time contiguous) 
treated with molasses and fields cultivated with the usual 
fertiliser. In a good many colonies molasses is used as a 
fertiliser either by spreading on the ground or with irrigation 
water.” 

Similar results are also reported to have been obtained by 
Mr. Boname, Director of the Station Agronomique, Mauritius, 
from his experiments made in 1908. Mr. Boname states in his 
report that “ the growth is vigorous, and that it is an excellent 
way to force a tardy plantation, and that very often it catches 
up and sometimes outgrows canes planted a few' months 
previously. 

“ The effect of molasses is very marked, particularly with 
plant canes, but seems still to act on the ratoons as well . . . ” 
—[Editor.] 


NOTES. 


309 


Froit Bottling.— In an article of the March number, of the 
Journal of tJie Board of ’ Agriculture, Mr. J. Udale, Instructor 
in Horticulture, Worcester County Council, gives the following 
interesting account of the preservation of fruit by bottling : 

Though the method of preserving fresh fruit by the process 
of bottling has been practised for several generations, it is not yet 
so common as it deserves to be. There are two reasons for this. 
Firstly, the process is considered to be difficult, and secondly, 
there is a general impression that a special and costly appai'atus 
for sterilisation is absolutely necessary. 

With regard to the first point, it is only necessary to , say that 
in domestic work there are few tasks more simple or easy to per- 
form, and any ordinary intelligent person may successfully bottle 
fruit. As to the second point, a patent steriliser is not necessary, 
and the writer, who commenced bottling fruib in 1903, has never 
used one. All that is really required is a large saucepan, fish- 
kettle, or some similar vessel in which water can be heated. 

Bottles . — These may be obtained specially made for the pur- 
pose, through almost any ironmonger, at from three shillings to 
six shillings and six pence per dozen complete, the price vai'ying 
with the size and quality of the bottle. Many persons have a 
decided preference for bottles with glass tops, instead of metal 
tops, and some like the “screw” tops; whilst others prefer the 
bottles in which the tops, covers, or discs are held in position 
by “spring” clips. When counting the cost of the process of 
bottling, it is well to remember that the same bottles, when once 
obtained, may be used repeatedly until broken, the chief renewals 
required being rubber rings, which are used with bottles for 
rendering them air-tight. 

It is absolutely essential that the bottles should be air-tight. 
An imperfectly-fitting rubber ring or cover will be sufficient to 
cause failure after perfect sterilisation ; the rings and covers must, 
therefore, fit perfectly. As this cannot always be guaranteed, 
there will be an occasional bottle which will not be suecesstul. 
This should be used at once, or the contents emptied into a new 
bottle and resterilised. 
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Fruit suitable for preserving.— hjay fruit raay be preserved 
by the bottliug process, either whole or sliced. 

Apples, pears, apricots, peaches, limes, shaddocks and lemons 
may all be used, though the bulk of bottled fruits consists of 
plums, gooseberries, cherries, raspberries, loganberries, and cur- 
rants. Plums and gooseberries are probably the fruits most 
largely used. When once properly sterilised ^and the bottles are 
quite air-tight, the fruit will keep for an indefinite period. The 
writer bottled some plums, gooseberries, raspberries, blackber- 
ries, and currants in 1903, and they are quite good at the present 
time. 

The Use of Syrup . — Syrup is not necessary, though many per- 
sons think it is ; pure water is as suitable as syrup, and being 
more transparent, adds to the beauty of the fruit after sterilisa- 
tion. Moreover, a thin syrup spoils the natural flavour of the 
fruit without making it sufficiently sweet to render further sweet- 
ening unnecessary Avhen used. Sugar, therefore, should either 
not be used at all, or it should be used at the rate of half a 
pound (and upwards) to one quart of water. Eaw sugar should 
not be employed, as it renders the syrup “ cloudy white lump 
sugar, however, leaves it tolerably clear. 

Ripeness of the Fruit. — The degree of ripeness has a consider- 
able effect on the appearance of the fruit after the bottling 
process is completed. Fruit should be slightly under-ripe for 
bottling, as the skin does not then so readily break during the 
process of sterilisation ; with ripe fruit this can hardly fail to 
happen and the appearance is apt to be spoiled. In this respect 
under-ripe fruit will bear a higher temperature without injury 
than the ripe fruit ; but in no case need the temperature of the 
water in the kettle rise higher than 200° F., and in practically 
all cases 190° F. is sufficient. A thermometer is required to 
ascertain the temperature of the water. 

Quality of the Fruit.— The fruit should be sound and without 
speck or injury of any kind. It is best gathered dry ; but if it 
be damp or wet, it should be sterilised a little longer. All stalks 
and large calyces, as in the case of the gooseberry, should be 
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removed, and tVuifc of equal size should be placed in the 
same bottle. Mixed fruit, large and small sizes together in the 
same bottle, does not sterilise well, and has not a good 
appearance. 

Filling the Bottles.— T\\h is an important operation, as, if the 
bottles are imperfectly filled, the fruit after sterilisation will rise, 
and leave a large space at the bottom without fruit. Many have 
experienced this in their first attempts at fruit bottling. A stout 
stick or piece of wood, about twelve inches in length — blunt at 
one end and rather pointed at the other — is very useful in 
arranging and gentlj^ pressing fruit into position in regular 
layers. The fruit should be selected of nearly equal size and 
then arranged in the bottle systematically, the fruit being 
pressed into place by means of the stick when necessarjL The 
bottle should be filled to the top of the neck, still using a little 
force in packing if requisite. 

As the fruit is placed in the bottles, these may be filled up 
to within half an inch of the rim with clear water, or syrup made 
by dissolving half a pound of loaf sugar in one quart of water, 
when they will be read}’' for sterilising. In the case of bottles 
with screw caps, the latter may be placed on loosely and partly 
screwed down in order that they may be readily screwed down 
tightly directly the sterilising process is completed. In the case 
of bottles with caps (either glass or metal) and springs, those re- 
quiring rubber rings should have the rings softened in hot water, 
the cap placed on, and the spring fixed in position. 

Sterilisatioyi.— In. the case of a patent steriliser the subse- 
quent operations will vary with the kind of apparatus ; but if 
the homely fish-kettle is used, it should be deep enough to take 
the bottles up to the shoulder in water. A board about one -half 
or three-quarters of an inch thick should be placed at the bottom 
of the kettle to prevent the bottles coming into direct contact 
with the kettle, and so causing their breakage, and a little hay 
should also be placed between the bottles to prevent fracture. 
In the absence of hay three or four folds of paper may be placed 
round each bottle. It is important to remember that there is 
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a difference in temperature between the water in the kettle and 
the liquid in the bottles ; if the temperature of the water has 
been raised rapidly, there may be as great a difference as 40° or 
50° F. The temperature both of the water and of the liquid in 
the bottles should, therefore, be raised slowly rather than rapidly 
to the desired maximum. 

The caps, rubbers and springs, and screw-tops, having been 
placed in position, the bottles should be covered in cold water 
up to the shoulder, and the kettle placed over the fire or gas, and 
gradually brought to a temperature of from 165° to 190° F. 
The temperature necessary will vary with the kind and 
ripeness of the fruit; but a lower temperature than 165° 
F. is quite unreliable, and a higher than 190° F. or 200° F. is 
unnecessary. 

Immediately the highest temperature has been attained, 
the kettle may be partly withdrawn from the fire, and the 
screw-caps should be .screwed down as far as they will safely 
go. The temperature should then be maintained for fifteen or 
twenty minutes at about 165° F. in the case of small fruits such 
as gooseberries, currants, cherries and raspberries, and at any 
temperature between 165° F. and 190° F. for plums, apricots, 
peaches, and pears. In the case of the latter, forty minutes at 
a temperature of about 165° F. to 170° F. will answer, 

Screiving doivn the caps . — When screw-caps are used it is 
most important to keep screwing them down tightly as the 
bottles cool and contract ; the slightest access of air to the 
interior of the bottle may nullify the work, therefore this kind 
of bottle requires constant attention during the cooling process, 
and the tops must be constantly screwed down until contraction 
is completed. 

Experiments .— a result of experiments with plums 
sterilised in screw-top bottles in 1908, at various teinpei'atures, 
it was found that sterilisation at 165° F. to 170° F. for ten 
minutes produced more satisfactory results than sterilisation at 
190° to 200° F. respectively ; and samples are as beautiful in 
December, 1910, as they were immediately after bottling. 
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Function of Scents, etc., in Plants.— In the Annual Report 
for 1910 on the Progress of Chemi.stry, issued by the Chemical 
Society, the Agricultural Chemistry Section has again been 
written by Mr. A. 1). Hall, f.r.s. He classes as one of the most 
suggestive papers of the year that published by H. E. & 
E. E. Armstrong on the action of chloroform and similar 
substances in stimulating enzyme action in living structures. The 
Armstrongs, using Guignard’s method, sliow that by placing 
a leaf of cherry laurel in a test tube together with a drop of 
chloroform, hydrocyanic acid is given off in a few minutes from the 
cyanogenetic glucoside contained in the leaf. Vapours of 
ammonia, carbon disulphide, toluene, ether and various alcohols 
also, have the same effect and certain other substances have 
a similar but less effect. Guignard states that the effect of 
these substances is probably to induce the glucoside to travel 
to the enzyme by causing changes in the concentration of the 
cell sap. Carbon dioxide can also produce the same effect to a 
small extent. This slight initial excitation may be sufficient 
to set in motion considerable change because the hydrocyanic 
acid and henzaldehyde thus produced would extend the 
action. 

Mr. Hall thinks that from these experiments light will 
eventually be thrown on the physiological function of many of 
the ethereal oils, terpenes and scents which are secreted by plants 
so normally that they cannot be without significance. They also 
throw light on the horticultural practice which has been worked 
out in recent years which plants like lilacs intended for forcing 
are exposed to the vapour of ether for twenty-four hours or so. 
After this process it is found that the plants can be forced into 
bloom a week or ten days earlier than would otherwise have been 
possible. As cold acts in the same way by altering the concentra- 
tion of the cell sap, we may also correlate the similar acceleration 
of flowering that is induced by a preliminary cold storage before 
forcing, and again the well-known fact that potatoes which have 
been frozen become sweet through an accumulation of enzyme- 
produced sugar. 
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A. E. Vinson shews that 'dates which have reached a certain 
stage of development can be made to ripen by exposure to 
certain vapours or solutions, practically the same substances which 
the Armstrongs have found to be active. — (H. E. Annett.) 

* ^ 

Value of Different Crops for Gtrben Manuring.— In the 
Journal of the Board of Agriculture for March 1911, Mr. A. D- 
Hall has an article under the above title. 

At Woburn where the soil is light and dry, it will be 
remembered that mustard turned under has been found a better 
preparation for wheat than vetches. At Eothamsted, however, 
where the soil is heavier and cooler than at Woburn opposite 
results were obtained in 1907. Further experiments carried 
out in 1910 at Rothamsted confirm the 1907 results. 

The following table shews the yield of wheat per acre after 
green manuring, in Little Hoos field, Rothamsted : — 


Year. 

Previous green crop. 

Dressed 

grain. 

Dre.ssed 

grain. 

Otfal 

grain. 

Total 

grain. 

Straw. 



Bushels, 

lbs. 

lbs. 

lbs. 

cwt. 

( 

After mustard ... 

29 9 

1,923 

96 

2,019 

22*5 

1907 ...i 

,, rape 

2P3 

1,376 

75 

1,451 

29*6 

,, crimson clover 

32*5 

2,096 

294 

i 2,390 

36*1 

i 

„ vetches 

39*7 

2,542 

210 

i 2,752 

39*4 

15*3 

£ 

After mustai’d ... 

196 

■ 1,247 

31 

1,281 

1910 ,.A 

,, rape 

20*8 

1,327 

37 

1,364 

16*3 

,, crimson clover 

30*8 

1,926 

85 

2,011 

27*0 

34*7 

i 

,, vetches 

34*4 

2,141 

127 

2,271 


Voelcker says that the Woburn results are a matter of 
moisture; the land being left drier after the vetches than after 
the mustard, as the former was much the heavier crop. 

Hall says that it is not safe to assume that the amount 
of nitrogen and the water-supply are the only factors concerned 
in the above results, but the process of decay of the plant residues 
in the two soils may be different and one is quite ignorant of the 
possible influence of the intermediate products upon the growing 
plant.— (H. E. Annett.) 
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Note on “Work done by the African Entomological 
Research Committee. ” — The African Entomological Research 
Committee was appointed in June 1909 by Lord Crewe, the 
then Secretary of State for the Colonies, to promote the study 
of the insects which play so prominent a part in the spread of 
disease among men, animals and plants in Africa. Satisfactory 
progress has already been made and the collectio,ns of insects 
received from Africa after being properly identified and recorded, 
are being distributed to the schools of Tropical Medicine, 
Universities, Museums and other Institutions where they are 
likely to be of value for the purpose of teaching or scientific 
Study. Two skilled Entomologists are being employed under 
the direction of the Committee in East and West Africa, res- 
pectively, for the purpose of interesting and instructing the local 
officials in the work and also of carrying out special investigations. 
With a view to further the work of the Committee, Mr. Andrew 
Carnegie has been pleased to place at its disposal a sum of 
£1,000 per annum for a term of three years to defray the cost 
of sending a few suitably qualified- young men to the United 
States to study the practical applications of entomology in that 
country. The scheme is likely to be of great value to British 
Administration in Africa and elsewhere by providing a body of 
well-trained Entomologists available for employment in the 
services of the different Colonial Governments. The Committee 
issues quarterly a Scientific Journal entitled the “ Bulletin of 
Entomological Research ” which has been noticed in Part 2, 
Vol. VI of the Agricultural Journal of India. 

With a view to stimulate interest in, and to provide facilities 
for, the study of entomology, the Imperial College of Science 
and Technology, London, has now inaugurated courses of lectures. 
In a speech made at the opening of these lectures Lord Cromer, 
who is the President of the Committee, alluded to the existing 
need in England of practical field training in the methods of 
combating insect pests of all kinds. He referred in very appre- 
ciative terms to Mr. H. Maxwell- Lefroy, Imperial Entomologist 
to the Government of India, who during his leave in England has 
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been engaged to deliver a course of lectures on applied entomology. 
In his inaugural lecture Mr. Lefroy dwelt on the application of 
the science of entomology to agriculture, commerce, medicine 
and sanitation. He pointed out that applied entomology is a 
development of pure entomology and that this development has 
only recently been stimulated by the immense importance of 
tropical entomology. He added that the economic significance 
of insects rested not merely on their destructive habits but also 
on their yielding useful products like bees-wax, honey, shellac, 
silk, etc. There was thus a large field for research and useful 
work. He then went on to describe the losses caused to 
cultivators by the insect pests of cotton and cited the instances 
of Sind and the Punjab where the introduction of a parasite of 
the cotton boll- worm did an immense amount of good. Reference 
was made to the ravages of white-ants on railway sleepers, and 
weevil in wheat and rice in hot countries. Mr. Lefroy stated 
that in India the loss in wheat from the weevil amounts to over 
a million pounds sterling annually and in rice to probably three 
times that on the average. He laid stress on the fact that these 
losses are preventible and that remedial action must be founded 
on and guided by scientific entomology, i.e., on an accurate 
knowledge of the lives and ways of insects causing the losses. 
He quoted the instances of the successful fighting of the 
migratory locusts of North India and the Bombay locusts ; and 
also the checking of the potato moth by simple means within the 
reach of the cultivator. He alluded to the great importance of 
teaching farmers about their pests by means of lectures, leaflets 
and coloured illustrations giving them reliable information about 
remedies and insecticides. He then referred to the significance 
of insects as carriers of disease to men and to domestic animals 
and cited the examples of malaria, yellow fever, filariasis, bubonic 
plague and sleeping sickness which are all insect-borne diseases 
and emphasised the necessity of developing scientific and pre- 
ventive entomology.— (Editor.) 
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Alkali Land. Two Bulletins dealing with the subject of 
the reclamation of Alkali Land have been recently issued by the 
Bombay Agricultural Department. The one, entitled “The 
Salt Lands of the Nira Valley,” No. 39 , by Messrs. Mann 
and Tamhane, has reference to some salty land in the Deccan 
within the area irrigated by the Nira canal. This area has 
been the subject of examination on several occasions: by the 
late Mr. E. C. Ozanne in the eighties, Dr. Leather in 1893 , 
by a committee of agricultural and irrigation officers in 1903 , 
and recently by the authors of the Bulletin. The immediate 
cause of the trouble is the canal which has caused much water- 
logging ; but, as in all similar cases, the damage done is small 
compared with the advantages gained. It is, as a matter of 
fact, very much the worst case of damage due to a canal 
which is known in India ; about 12 per cent, of this irrigated area 
has become more or less saline, and there is some evidence that 
the affected area is slowly increasing. 

The salts present in this land include for the most part 
sodium sulphate and chloride, and magnesium sulphate and the 
land would fall under the American definition of “ white alkali.” 
As regards the origin of the salt now present in the land, the 
chemical examination of the river and canal waters goes to show 
that these are very soft and relatively pure waters, and it is 
concluded that the salts are largely derived from the soil. 

Experiments have been made on the reclamation of some of 
this land at Pandhara, and these have resulted in showing that 
by making o^pen drains 2' 6" deep, or such drains filled with hahul 
branches, at intervals of 10 ft. from one another, across the 
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natural di-ainage line, and which drains emptj? into major drains 
which run in natural lines of drainage, the land under the Nira 
canal, when seriously affected by salts, may be reclaimed in a 
very shoi't time. The cost of drains at such short intervals is 
naturally high ; those made by the Agricultural Department 
amounted to about Rs. 250 per acre, buh as the authors point out, 
the cost would be considerably less. 

The authors make one statement which is an obvious mistake. 
They say “Drains running in the direction of the natural 
drainage of the land . . . are of little use . . , . ” 

It is however certain that no system of drains which only ran 
across the lines of natural drainage could possibly be effective 
either in the Deccan or elsewhere, and as a matter of fact the 
system of drains actually employed in the experiments included 

(a) minor drains, running across the direction of natural flow, and 

(b) a major drain, running in the direction of natural flow, into 
which the minor drains emptied. This reclamation work must 
be of considerable value, and subsequent reports respecting it will 
be of interest. 

The bulletin includes much interesting and useful informa- 
tion regarding the nature and quantity of the salts in the soil 
and in the drainage waters which cannot readily be condensed 
here. 

The second Bulletin on the subject of alkali land. No. 35, 
entitled “Kalar in Sind,” by G. S. Henderson, refers to experi- 
ments on the reclamation of the alkali land in Sind. In order to 
understand the subject, reference is necessary to the Annual 
Reports of the Daulatpur Reclamation Station, 1907-09. A 
block of 400 acres of Kalar (alkali) land has been taken up with 
the object of demonstrating the value of irrigation combined 
with a system of open drains in such land. The principle involved 
is of course the washing out of the salts from the soil in part 
down below the root-range, in part into the system of open 
drains. Rice followed by cotton and Egyptian clover “ Berseem” 
have been the principal crops cultivated, and Mi’. Henderson 
considered that as a result of 16 months’ work, *200 out of the 400 
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acres are “sweet.” The cost of the work has been Rs. 40 per acre. 
Incidentally Mr. Henderson expresses the opinion that the assist- 
ance of a chemist in relation to such work is not necessary. As 
a matter of fact, it is only after a consultation of Mr. Meggitt’s 
analyses of the Daulatpore soil, that a correct appreciation of the 
nature of the sort of “Kalar ” which is being reclaimed is possible. 
These analyses show that the land contains a variety of salts, 
chief amongst which is sodium chloride, “ common salt,” which is 
present to the extent of vt up to 3*0% ; (in about half the samples 
the amount was less than ’5%) and that sodium carbonate is 
absent. Moreover, the nature of the salts demonstrates that 
the land at Daulatpore is freely permeable to water and the 
salts can therefore be readily washed out. This is by no means 
always the case in “ Alkali ” land ; on this account drainage 
has often been found useless for the reclamation of such land. — 
(J. W. Leather.) 

* 


“The Manuring of Market Garden Crops.” By Dyer 
and Shrivell (Vinton & Co. Price 1/-). — We have received a 
copy of this small book which has been widtten for the ad- 
vantage of market gardeners in Great Britain, but which 
would probably be of interest also to gardeners in India. 
Sixteen years ago it was decided to start experiments on 
the value of artificial manures for vegetables. The universal 
custom had been to use only farm and stable manure, which 
were, and are still, used in quantities aggregating some 25 tons 
or more per acre per annum, the cost of which is estimated 
at between £10 and £20 per acre. In comparison with such 
quantities of manure, phosphates, chili saltpetre and potash 
salts have been used, and the result shows that for a majoi'ity of 
crops, mixtures of these artificials either alone or in combination 
with half the usual amount of farm manure may be used with 
advantage. The outturn is quite maintained and often increased. 
The cost of the artificials or artificials plus farm manure has been 
from £3 to £6 per acre.— -(J. W. Leather.) 
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Report on the Present Position oe Cotton Cultivation 

PRESENTED TO THE INTERNATIONAL CoNGRESS OP TroPICAL AgrICUL 
TURE, Brussels, May 1910. By Prof. Wyudham E. Dunstan, 
M.A., ll.d., P.R.S., published by the International Association 
of Tropical Agriculture and Colonial Development, British 
Section, Imperial Institute, London, S.W. Price l/-.--This 
report is a resume of the utmost value, of the information 
which was supplied from many parts of the cotton -growiinr 
world. As it is the first publication of the kind furnishing m 
with a record of what is being done with cotton wherever it 
grows, it deserves a more detailed notice than is usually consider- 
ed necessary in a review. The publication of the complete 
reports is promised later on, but the general public will probably 
rest contented with the present summary which provides all the 
information actually required. The author points out that 
Europe is still entirely dependent upon the U. S. A. and in a 
lesser degree on Egypt for its cotton supply, and any sudden 
shortage or falling-off in quality in this leads not only to the 
dislocation of the Industry but in consequence, also to many 
trade complications. From the United States of America, which 
is fortunate enough to possess the best equipped and most 
efficient of the agricultural departments in existence, we have 
an exhaustive and admirable statement of its cotton-growing 
industry which is the greatest in the world. There is said to be 
still a vast amount of land which could be rendered suitable for 
cotton cultivation, and it is thought that sufficient cotton could 
be produced in the U. S. A. to meet the increasing demand for 
at least another generation. 

The Department of Agriculture is making efforts to obtain 
improved and early maturing types and also varieties resistant to 
certain pests. Careful experiments are in progress to determine 
the most suitable manures for particular soils and effect of the 
manurial constituents on the yield of lint and the quantity of oil 
in the seed. Efforts are also made to improve the farmer’s 
knowledge of the best methods of preparing the soil, cultivation, 
seed selection and rotation of crops. As w'e find in India, the 
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maintenance of qualitj^ of the good types of cotton at present 
grown depends very largely on the efforts of the individual 
farmer. 

In Egypt, which ranks second as a centre of production, 
we have also an interesting report from the Khedival Agri- 
cultural Society, under which much valuable scientific work in 
cotton cultivation is now being done. 

The outlook is not satisfactory. There has been a serious 
decrease in the average jfield per acre and also in the quality of 
the cotton produced. 

During the last ten years there has been a decrease of 26 
per cent, in the average yield per aei*e and the decrease has been 
continuous during the period. 

The precise reason for this is not easy to ascertain. Various 
authorities attribute it to the ravages of the cotton worm and 
cotton boll-worm : others to the absence of seed selection ; 
others again to the exhaustion of the soil following the custom 
of growing cotton in rotation biennially instead of triennially 
as was formerly the ease. The problem of arresting the boll- 
worm has been successfully solved in the United States and 
should present no great difficulty in Egypt. Recorded evidence 
goes to prove that seed selection hs- carefully conducted. The 
most probable cause which has so far been suggested is that the 
deterioration is caused by over-watering, as so much more water 
has become available to the cultivators since the construction of 
the Assuan Dam and the barrages on the Nile. The whole 
matter is to be investigated by a Gomrnittee to which 
the scientific officers of the xAgricultural Society are to be 
attached. 

The Egyptian Government has now established an Agricul- 
tural Department. Had this step been taken before, the exact 
reasons for the present deterioration in the Egyptian crop would, 
perhaps, have been already determined. 

The problem of the extension of the existing cotton area in 
British, French and German West Africa is very important and 
it is one which presents the difficulty we have in India, namely, 
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that the views and needs of a large population with conservative 
ideas must betaken into account. The only solution of the 
difficulty of course lies in the creation of Agricultural Depart- 
ments which will demonstrate the introduction of superior varie- 
ties with the necessary methods of cultivation required by them. 
Much can be done also by a system of buying agencies which 
will ensure the cultivator getting a fair price for a superior 
product. The chief scientific problem to be solved in West 
Africa is that of establishing a’ type of cotton suitable to the 
country and the European spinner. The acclimatised types, 
as in India, may be greatly improved by selection and .system- 
atic hybridisation. Accounts of such work already in hand are 
given from various countries. 

In Uganda and Nyasaland an acclimatised cotton of 
American Upland long-stapled type is being gradually and 
satisfactorily evolved as the established cotton. Favourable 
views are expressed as to the prospects of Sea Island cotton in 
several other countries : Sea Island, however, gives a smaller 
yield than other cottons, it is more difficult to acclimatise and 
requires greater care in cultivation. It is also specially sensitive 
to climatic changes and is particularly subject to the attacks of 
insects. It, however, offers splendid opportunitie.s for successful 
hybridisation with inferior cottons with a view to the production 
of an improved acclimatised type suitable for European spinning. 

In India, hasty attempts to introduce exotic cottons are 
doomed to failure. Experiments, which are being taken up, will 
assist to determine whether it will be profitable or not to intro- 
duce some of these into tracts beyond the recognised cotton- 
growing areas. 

China stands next to India in point of production and it 
grows a coarse, short-stapled cotton of Indian type. It appears 
that the cultivation is extending and India may, in the near 
future, suffer from a decreased demand for the inferior cotton 
which she at present exports to China and Japan, 

The author insists on the vital importance of the establish- 
ment and maintenance of efficient agricultural departments in 
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the countries in which cotton production is important. He cites 
evidence to prove how the application of the knowledge of 
Entomology, for instance, has been successful in helping the 
farmer to cope with the boll- weevil, the most serious of all cotton 
pests. Investigations also into the life-history of the boll- worm 
in the United States and Egypt have indicated the steps neces- 
sai'y to destroy this insect. 

In the second part of the report the author gives summaries 
of reports on cotton cultivation. The writers of these reports 
were requested to pay special attention to the following 
points : — 

(1) the present position and prospects of the industry ; 

(2) any special difficulties met with ; 

(3) nature of experimental work in progress. 

In addition to the special reports which have been obtained 
accounts of countries from which no special reports were received 
have been prepared at the Imperial Institute. The whole 
section will repay careful perusal by those interested in the subject 
of cotton cultivation, as it gives the latest information compiled 
under these three heads from practically every cotton centre in 
the world. 

The following are some of the deductions which can be 
safely drawn from a careful study of this summary : — 

1. There is a general eagerness to profit by the experience 
gained in other countries, notably so in the U. S. A. 

2. That the areas most suitable for the production of 
superior or standard varieties have been taken up and that other 
areas often of enormous extent which may ultimately prove to 
be equally suitable are debarred for the present by scarcity of 
labour, difficulty of transport, or competition with more re- 
munerative crops or with crops more suited to the genius of 
the people. On the whole, the most certain methods of improve- 
ments are attained by selection of seed from the varieties already 
established in the particular tracts as varieties foreign to the soil 
are more susceptible to changes of climate and the attacks of 
pests. — (G. A, Gammie.) 
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A. GtLucoside prom J?ephrosia. purpurea. — A. Paper bearing 
the above title appeared in the September (1910) number of the 
Journal of the Chemical Society. The authors are Messrs. G, 
Clarke and Shrish Chandra .Banerjee of the United Provinces 
Department of Agriculture. Tephrosia purpurea, known in the 
vernacular as “ Jungli Nil,” Ls common in many parts of India 
and especially in the United Provinces where it i.s often a bad 
weed. The work was begun in India and finished in England 
by Mr. Clarke at the Davy Faraday Laboratory of the Royal 
Imstitution, London. The authors show that the leaves of the 
plant contain about 2|- per cent, of their dry weight of a glucoside 
which they isolated and examined. 

On hydrolysis this glucoside gave rise to two sugars which 
were recognised as rhamnose and dextrose respectively and also 
to a yellow crystalline substance. This latter was, from its 
properties and from analyses of its derivatives, shewn to be 
quercetin. 

Quercetin is a substance for which there is a commercial de- 
mand as it is used to a considerable extent in the dyeing industry. 
The plant does not contain iiidican or other substance yielding 
indigo. — (H. .E. Annett.) 

* 

Jjc 

“ Cane Sugar ” by Noel Dberr. — The attention given in 
recent years to sugar production from both the Chemical and 
Biological sides has resulted in a large amount of work which 
has modified many of our theories concerning the cultui'e of 
sugar-cane and the manufacture of sugar. The literature of 
this subject is now extensive and it is beyond possibility for 
many of those engaged in sugar laboratories and factories, very 
often in remote corners of the w'orld, to have access to more than 
a very small portion of it. 

In “ Cane Sugar ” by Noel Deerr the reader is able to obtain 
an excellent general idea of the lines upon which recent work has 
proceeded and their practical application, as well as the methods 
of manufacture used in up-to-date factories. The author is well 
known as a Sugar Technologist and his experience in countries of 
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widely variant character has given him a broad view of the 
salient points of the industry. 

Nowhere more than in India has the need been felt for a 
book of this kind, but it must be a matter of some regret to 
Indian readers that this country growing over two million acres 
annually comes in for such a small share of attention. It is a 
striking reminder of the undeveloped state of the industry, but 
it is hoped that material may be forthcoming to reined}^ this 
defect in future editions. 

The arrangement of the book is good, but as the author has 
given considerable space to the botany and pathology of the cane, 
a chapter might very well be added, giving a more detailed 
account of the work that has been done on the improvement of 
the varieties of cane by cross-fertilization and selection, instead of 
dividing it into paragraphs on “ Sports ” and “ Seedling Canes ” in 
Chapter IV under the heading of “Varieties of Cane” and a 
paragraph on “ Chemical Selection ” in Chapter VIII under 
“ Husbandry.” 

The subject is of immense importance to the industry and 
much time has been devoted to it by the expei'ts in Java and the 
West Indies, notably in the former country where the literature 
in the Dutch language is not easily accessible to English readers. 

In the Chapter on Sugar-cane Soils (Chapter V), the 
chemical analyses of typical soils of some cane districts are given 
and critically discussed. It is pointed out that the water-retain- 
ing power of the soil and other factors depending on the mechan- 
ical condition are of first importance, but only one incomplete 
example is given of the mechanical composition, although this 
is known to afford equal if not more valuable information than 
chemical analysis by the older methods. 

There is abundance of material in the literature for the 
chapter on the “Manuring of the cane” (Chapter VI) and the 
author is to be congratulated on the manner in which he has 
placed it before his readers. This chapter which contains a 
detailed description of the important experiments carried out in 
the W est Indies under the auspices of the Imperial Department 
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of Agriculture, will prove one of the most valuable to East 
Indian readers where the subject of manuring is becoming more 
discussed every year. 

It is interesting to note that the West Indian workers, as 
the I’esult of many years’ experiments, have apparentlj!' succeed- 
ed in standardising, as far as the soils of those Islands are 
concerned, the empirical citric acid method of Dyer of determin- 
ing the available plant food (page 58). 

The statement on page 71 that “nitrification is es.sentia. 
to the assimilation of nitrogen by plants must now be abandoned,” 
in the paragraph dealing with the choice of nitrogenous manures, 
might lead the reader to believe that it is no longer considered 
necessary to promote nitrification by suitable cultivation. 
Although it has been demonstrated that plants can assimilate 
ammonia under special conditions and use it to build up their 
protein molecule, it is still a fact that crops thrive best on .soils 
where nitrification is active. 

The paragraph on “ Bacteria in relation to the Soil” in the 
same chapter contains no reference to the very important re- 
searches of Russell and his co-workers at Rothamsted on the 
bacterial flora of the soil. 

India has got a great deal to learn from other countries 
about irrigation, and the Indian ryot is a master in the art of 
conserving soil moisture. The chapter on this and the husbandry 
of the cane, which refers exclusively to the cultivation of the 
varieties we call “ Paunda” in this country are perhaps not of such 
general interest as the rest of the book to the average Indian 
reader who grows for the production of sugar the thin “ Ukh ” 
and “ Ganna ” varieties which demand quite different treatment. 

These chapters, however, contain some interesting informa- 
tion and figures on the yield of sugar and on the methods used in 
different parts of the world, and we, in this country, compare with 
astonishment the 20,000 lbs. of sugar per acre of the Hawaiian 
Islands to the 2,000 to 3,000 lbs. we are accustomed to here. 

The latter part of the book deals with the factory and a 
chapter is devoted to the discussion of each process. Chapter XI 
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deals with the extraction of juice by the mills, and the important 
question of increasing the total extraction of sugar by the various 
methods of saturation are worked out. There is a raispi’int in 
the formula on page 208. As it stands, it is equal to one. It 

Citinnlfl hp m, (f+win)-fm 

snouia oe 

In this country where the cultivated canes carry a high 
percentage of fibre, the question of increasing the total extrac- 
tion of sugar by saturation is a very important one. There is 
no doubt that the single dry crushing of the “ Ukh ” and 
“Ganna” canes, as almost universally practised in India, leaves 
considerably more recoverable sugar in the canes than is general- 
ly thought to be the ease. No advantage is gained, as far as 
actual extraction of sugar is considered, by replacing the three 
roller bullock mill by the smaller type of steam-driven mills, 
unless saturation in some form is provided for. 

The concluding chapters on evaporation, concentration and 
the final processes in the production of the different grades of sugar 
are well put together ; and the chapters dealing with laboratory 
work contain a full description of all the modern methods of 
analysis. 

The diction is at times a little strained, for instance the terms 
“ haliophile ” and “ caleiophile ” might with advantage be I'e- 
placed by more work-a-day expressions, but as it stands, the 
book will be a valuable addition to the library of the up-to-date 
sugar factory and plantation. — (G. Clarke.) 

* 

The Official Text Book op Egyptian Agriculture is now 
completed by the recent issue of Vol. II. The Editors are 
Messrs. G. P. Poaden, Secretary, General Khedival Agricultural 
Society, and E. Fletcher, recently Principal, School of Agriculture, 
Giza, and before that Deputy Director of Agriculture, Bombay 
Presidency. Vol. I contains preliminary articles on Soils and 
Manures, etc., and three valuable contributions by R. Lang Ander- 
son, Director of the Aboukir Reclamation Company, Alexandria. 



REVIEWS 


329 


He is head of the company which has successfully I’eelainied 
the site of the old salt lake of Aboukir. These comprise 
Irrigation and Drainage, Farm implements of Irrigation and 
Land Reclamation. It is on a system similar to that outlined in 
this latter article that the Doulatpur Reclamation Farm in Sind 
is based. 

The second and final volume consists of articles on farm 
crops, rotations, fruit and vegetables, farm pests and farm live- 
stock. The chief article in the book is that on cotton by 
Mr. G. P. Foaden. 

In Egypt the annual production of cotton is about 1/1 0th 
that of the United States and about ^ the average Indian crop. 
The yield per acre is high, but for various reasons is steadily 
diminishing, being about 400ibs. lint cotton per acre. This 
compares with an average of 200lbs. in the United States and 
less than lOOlbs. in India. The Agricultural position of Egypt 
and the prosperity of the Egyptian cultivator is based on the 
quality of the fibre produced ; the production of high grade 
cotton has been in the past almost an Egyptian monopoly. 

Mit-Afifi or Egyptian brown, forms the gi’eat bulk of 
the crop and is hardier than Abassi which is the only 
white cotton grown in Egypt. In general the ‘fellah’ takes 
the greatest care over his cotton, the land is ploughed and 
ridged after berseem, sown by hand, thinned and constantly hoed 
till the plants meet in the row. In the south it comes every? 
three years in the rotation, but on the coastal lands of the north 
it comes every second year. 

Among the cereals maize is the chief hot weather crop with 
a smaller area of sorghum. Rice is cultivated in the salt lands 
of the Delta, also a 60-day variety is used to “ sweeten ” the 
ground and is often grown as a catch crop between the main 
cold weather and hot weather crops, Wheat, beans and barley 
are the cold weather grain crops. In Upper Egypt these crops 
are grown on the ‘ basins’ {i.e., large ‘ bunded’ areas of land flood- 
ed on the rise of the Nile), the seed being often broadcasted in 
the wet ‘gup’ when the river goes down. ‘ Tibn ’ or chopped 
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wheat (and to less extent barley) straw is almost as valuable as 
the grain ; it is the universal fodder for all animals in Egypt in 
the liot weather and often sells at .£1 per camel load. 

Sugarcane is grown in some districts of Upper Egypt and a 
little in Lower Egypt ; it takes the place of cotton and is gener- 
ally grown under the encouragement of one of the large sugar- 
making companies to whom the cultivators sell their canes. 

There is a large area under garden and fruit and vegetables ; 
the latter consist largely of cucurbits and onions. Fruit culture 
is poor except grapes and dates. 

The other crops are of minor importance except 'berseem 
(Trifoliuin alexandriura). This is the backbone of Egj^ptian 
agriculture and it renders po-ssible the intensive cultivation 
practised, where crop follows crop in endless succession. It 
practically forms the sole food of all live-stock from November 
to June. Out of 5 million acres of cultivated ground in Egypt 
millions are sown down to berseem each year. It is far 
superior to lucerne for the cultivators’ purpose for the follow- 
ing reasons : — 

1. It is purely a cold weather rotation crop and does not 
take the place of any monej-making crop. 

2. Will give three cuttings before the first cut of lucerne 
could be taken. 

3. It will grow on salt land if plenty of water and drainage 
is available. 

Four varieties are mentioned in the book, but the basin 
berseems are looked on more or less as weeds in Lower Egypt. 
Seed for use in India should be obtained from the salt lands of 
the extreme north. 

A section is contributed by Mr. J. S. J. McCall on farm 
animals. Work cattle as compared with many Indian breeds are 
mixed and patchy and show no signs of any fixed breed. Thej^ 
are often of good size but are very expensive; £20 is eomnion 
for a good bullock. 

The article on insect pests is interesting. Cotton boll-worm 
is a terrible scourge and in an average year the loss due to it 
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approaches a million pounds sterling. The cotton worm which 
eats the foliage is also a serious pest. It is specially bad 
in the North where in a bad year as much as half the crop 
is spoiled. In 1905 cotton-growers were compelled by special 
legislation to pick off the leaves on which eggs had been 
laid and to destroy them under pain of a heavy fine. 
This has resulted in a very general improvement. There are a 
number of other pests as cotton aphis, cut worm, stainer, weevils 
and stem borers. Spraying and such methods are not considered 
feasible on a large scale to combat these pests. 

The book on the whole is of great interest to India, espe- 
cially to the canal-irrigated tracts. Owing to the method of its 
preparation there is some overlapping and the Editors state that 
the book is presented as a series of detached contributions for 
which the writers are personally responsible. — (Gr. Henderson.) 







EXPLANATION OP PLATE. 

Thb RroE Webvil (Calandra oryzob). 

Fig. i. Eggs laid on and in a Wheafe-grain. x 8. 

„ 2. Larva feeding inside a grain, x 8, 

,, 3. Larva removed from grain, x 16. 

,, 4. Pupa in natural position inside grain, x 8. 

„ 5. Pupa removed from grain* ventral view, x 16. 

„ 6. Adult Weevil from above, x 16. 

H 7. 5 , ,1 side, X 16. 

,, 8. Weevil gnawing into a Wheat-grain x. 8. 

y, 9. Weevil inside a Wheat-grain, x 8. 



WEEVIL AND DRY WHBA.T. 

By T. BAINBRIGGE FLETCHER, , e.n., f.bs, f.z s., 

Offg, Imperial Entomologist. 

Introductort. 

An insect that does an immense amount of harm in India is 
the common Rice Weevil (Galandra oryzce), found not only in 
wheat but in jxiar, maize, rice and, indeed, in all stored cereals 
and peas, though best known in rice. Owing to its minute size 
it is easily overlooked until its numbers have increased to an 
extent which makes the aggregate loss very large, small though the 
individual damage may be. Its small size may best be realised 
from a consideration of the fact that its life -history is accom- 
plished inside a single grain, which furnishes it at the same time 
with food and shelter. As in the case of most destructive insects, 
however — locusts may be taken as an exception — the amount of 
damage done is inversely proportional to the size of the insect. 

Not only does the Rice Weevil attack cereals in the grain, 
but it will also feed on them when ground, and (in India at 
least) this little beetle is one of the principal offenders in the 
case of a bag of flour being found “ weevilly ” when opened. It 
is only fair to add, however, that this weevil is not responsible 
for the repulsive taste communicated to the flour by other minute 
beetles {Tribolium) often found in the flour also. Rice and 
wheat in the ear are not, or only very slightly, attacked, but 
barley in the ear is as much subject to attack as when husked. 

In many parts of India endeavours are made to secure 
grain against insect and other attack by storage in tight recep- 
tacles, although these need to be practically air-tight to keep 

out minute insects such as this ; but in some districts, although 

: ^ 23 ■: 
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the grain is stored in a sort of wattle cage to keep out rats— some- 
time a cat is shut into the cage with the grain to make assurance 
doubly sure— yet no attention is paid to destructive insects which 
breed unchecked and devour the cultivators’ store none the less 
surely than the rats. De minimis non curat might well 

be given as the modern version of an old saw. 

It is extremely dilfieult to estimate the actual damage to 
stored crops done by this weevil. Such must vary to a very 
large extent according to local conditions. The following ex- 
periment, however, carried out in the Pusa Insectary, will give 
some idea of the harm which may be done. On 27th April 1910 
one seer (2lbs.) of unaftected wheat grains was put into a box 
with a large number of wheat weevils and left ; on 1st October 
1910 {^.c., after 167 days) the weevils and dust were separated 
from the wheat-grains, the dust weighing ^ chittak (I ounce), 
the wheat-grains only 11 chittaks (lib. 6oz.) so that roughly 
one-third of the wheat had been totally destroyed in less than six 
months. Some twenty years ago a leading firm of grain 
merchants estimated the annual loss due to these weevils to be 
10% in the year. Taking the annual average loss at only half 
this (5%), the damage done yearly throughout the whole of India 
must run into lakhs of rupees. 

Distribution. 

Like nearly all grain pests, the Rice Weevil has been car- 
ried all over the world with shipping, and it is very difficult to 
say where its original home may have been, but we have no rea- 
son for believing that it is not indigenous in India. This weevil 
does not seem to have been known to Linnaeus in 1758, the date 
of the Tenth Edition of the “Systeraa Naturse,” but was describ- 
ed five years later in the sixth volume of his “Amoenitates 
Academicse.” The Twelfth Edition is not accessible here, but 
the species is included in the Thirteenth (Gmelin’s) Edition 
(1788-1793) without any further indication of origin than the 
words, “Habitat in oryza, diutius asservata.” We may assume 
that the species had attained a world- wide distribution before it 
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was known to Entomologists, and that its original home was 
probably in the warmer rice-growing districts of Southern and 
Eastern Asia, It is abundant everywhere in India, Burma and 
Ceylon, and is known under various vernacular names, some of 
which are “ Chele poka ” (Bengal), “ Hena poka” (Nuddea), 
“Sulsi” (Delhi Bazar, Calcutta), “ Ghun”and “Keed ” (United 
Provinces), “Sonda-Kida”, “Sonda” and “Pore-kida” (Poona), 
“ Keri ” (E. Bengal), “ Kapra ” (Delhi), “ Kurrin chottan ” (S. 
Malabar), “Nusi” (Ceded Districts), “Sunda walla poka” (Orissa), 
and “ Sundhiu Killu ” (Gujerat). 

Life-History. 

In colder climates it is said that this beetle has only one* 
generation in the year, but in the warmer parts of India it is 
probable that there are about eight broods annually, whilst 
in districts with an appreciable amount of cold weather there 
may be only four or five generations in the year. 

The length of time occupied in attaining the perfect state 
duringf the warmer months varies from about five to nine or 
more weeks, as is seen in the following table of actual records 
kept at Pusa during 1910: — 


Parents put into a Jar 
of Wheat. 

Young emerged, 

! , 

1 Period in days. 

10—12 March. 

27—30 April. 

i 

1 49-50. 

27—30 April. 

15 June. 

47-50. 

28 „ 

20 „ 

i 54. 

20—22 June. 

25 July. 

34-36. 

8 July. 

12 August. i 

36. 

8 ,, 

15 „ I 

39. 

20 „ 

26 „ 

38. 

22 ,■ 

26 „ 

36. 


It would naturally be expected that in the hottest month 
of the year (f.e., May) the life-history would occupy the shortest 
period, but it is evident from the above table that such is not 
the case and another factor must be sought for. By plotting 
the results of the table in the form of a curve and adding 

The statement is attributed to Miss Ormerod, biit I have been unable to trace the 
original reference. 


336 AflHTCUT/rOKAL JOURNAL OF INDIA. [VI, IV. 

curves for the average mean temperatures for this period of the 
year, it immediately becomes apparent that the curves do not 
ooineide ; but the addition of another curve, that of atmospheric 
humidity, helps to throw a little light on the subject, and there 
seems little doubt, but that — at any temperature at which 
breeding is possible — the period of development of the immature 
stages varies inversely with the degree of humidity of the air. 
The practical application of this point will be discussed later on. 

Returning now to the life-history of the weevil itself, in 
its first stage it is a minute egg about '6 ra.m. long and ‘25 m.m. 
broad, cjdindrical in shape with perfectly rounded ends and a 
smooth surface, and of a clear translucent colour. (Frontispiece, 
fig. 1). The mother-weevil gnaws a small hole almost longi- 
tudinally into a wheat- grain, usually near the apex which is pro- 
vided with a covering of minute hairs. The egg is thrust into 
this hole lengthwise, and sometimes the mouth of the hole is then 
plastered over with chewed -up dust from the wheat, but some- 
times the hole is left open and then the end of the egg is visible 
almost on a level with the surface of the grain. On splitting open 
the grain it is extremely difficult to distinguish the egg from 
the interior, its colour being so similar to that of the starchy 
substance of the grain itself. In many eases, however, the eggs 
are simply deposited loosely amongst the grains or stuck to the 
outer surface of a grain in an exposed position, without any hole 
having been bored. 

The eggs hatch as a rule on the fourth day after they have 
been laid, when the young larva gnaws a hole in the side of the 
egg-shell and makes its way out with a sort of peristaltic move- 
ment. Except for its smaller size, about '6 m.m. in length, the 
young larva resembles the full-grown one in every respect and, 
like it, assumes a curved position with the back arched upwards. 
(Figs. 2 and 3). On hatching out, the young larva bores into the 
intei’ior of the grain in or on which the egg was originally laid 
and consumes the starchy substance of the interior, passing its 
whole larval and pupal life inside this one grain. When fully 
grown the larva is about 2-5 m.m. (l/lOth inch) in length 
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when fully stretched out, but it usually remains in a slightly 
curved position (fig. 3) with the back humped up, and in this 
state it barely measures 2 in. m. long. It is a thick, fleshy, 
white, legless grub and, except for its brown or yellow brown 
head, it has no markings of any sort, but the body is minute- 
ly wrinkled transversely. As it never leaves its food supply, 
it has no need of legs but it can move about by peristaltic 
motions of its muscles ; for the same reason, no outward sign of 
damage is shown by the gi-ain whilst the larva is inside it. 

The pupa is about 2’5 m.m. (l/lOth inch) long, of a very pale 
yellow colour, after about three days turning to a darker brown. 
The posterior extremity is bent downwards a little and, as is the 
ease in all ordinary cureulionid puptc, the legs and snout are clearly 
distinguishable (figs. 4 and 5). The larva pupates inside the 
grain, in which it has been feeding, in a small chamber cleared 
by pushing to one side the pellets of frass and flour. No hole 
is prepared for the emergence of the beetle, which gnaws its 
own way out. The holes found in affected wheat are thus caused 
by the weevils which have attained the perfect state, either on ; 
their first emergence from the pupa or by their subsequent gnaw- ‘ 
ing of the grains in the process of feeding. The pupal period is 
about six days in the warm weather. 

The weevil itself may live a few weeks or sev’eral months, and , 
in the northern parts of India generally passes through the cold 
weather in a dormant condition. It is a very small dark-brown 
beetle, about l/lOth inch long, with four orange-coloured spots on 
top of its body and the usual long down-curved beak charaeteris- i 
tic of the weevils. (Figs. 6 and 7). 

In the case of most insects the damage which they cause 
is effected during their larval existence, but the Rice Weevil on 
the contrary is destructive after it has reached the perfect state i 
by gnawing into grains and feeding on their contents (figs. 8 i 
and 9), and it seems probable that the destruction wrought ! 
by the beetle after attaining maturity is greater than that done ; 
before it has attained this condition. As the food-supply is j 
constant, there appears tube no regular breeding-season and alii 
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stages of the life-history may be found at any period of the year, 
although when the temperature is low all vital activities are 
decreased up to the point of suspension. The mature beetles 
themselves may also apparently live for a long time, so that 
members of more than one generation may perhaps be found 
occurring together. Owing to these two points, it is extremely 
difficult to say how many generations there may be in a jmar in 
any particular localitj", but the average is probably about eight 
for Southern India and about five for the colder regions of the 
North. 

Means op Control. 

Had the Rice Weevil no natural enemies, there would be 
no limit to its increase but the want of food or, in other words, 
its consumption of our stored cereals wmuld be absolute. Living 
a life of concealment, as is its habit during its early stages, it 
would be imagined that at this period of its existence at least it 
would prove comparatively immune from enemies: happily for 
man’s welfare, however, this is not the ease, as during its larval 
life it is extensively parasitised by a minute coppery -green 
Hyraenopterous (four-vvinged) fly which has been called Ptero- 
malus orijzts after its host. I’his tiny fly searches for a grain 
containing a larva of the weevil and lays an egg in the larva; 
this egg hatches into a grub which feeds inside the weevil larva 
without actually killing it till it is itself full-grown, wvhen it 
attacks the vital portions of its host, kills it, and then changes into 
a pupa, from which there presently emerges another tiny cop- 
pery-green fly ready to pair and (should it be a female) to search 
for more weevil-larvse in which to lay its eggs. 

Useful though this parasite undoubtedly is, it is obvious 
that its usefulness must be of limited application, as a parasite 
which is too successful will soon have its numbers reduced by 
want of a host on which to feed. We must therefore consider 
artificial means of control and these fall under two heads, (a) 
fumigation and (&) drying the grain. In considering both of 
these it must be understood that wheat in grain is especially 
referred to. 
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Fumigation. 

Fumigation is quite a simple matter if the grain is contained 
in a receptacle which is, or can be rendered temporarity, more or 
less air-tight. Carbon Bisulphide, at the rate of about fi lbs. 
to the ton of grain, is the usual fumigant, the liquid being 
simply poured over the grain or placed in shallow vessels on top 
of it, and the grain exposed to the fumes for 24 hours. It must 
be remembered that the fumes of Carbon Bisulphide are an 
irritant poison if inhaled to any extent, although the smell is 
calculated to prevent this being done. It is still more important 
to note that this liquid is inflammable, and that the fumes form 
an explosive mixture when mixed with air in the presence of 
fire and that no light or fire (even a lighted pipe or cheroot) 
must be allowed near when fumigation is going on."''' 

Fumigation will simply kill all in, sect life in the grain but 
will not exert any permanent inhibitory eftect, so that the 
operation should be renewed at least every six weeks. A more 
permanent deterrent etfect is produced by mixing a small pro- 
portion of naphthalin with the grain. This is especially useful 
for keeping small quantities, such as samples for Exhibition 
purposes. If required for culinary use, the larger lumps of 
naphthalin may be sieved out and small fragments evaporated 
out quickly by exposing the grain in a thin layer to the sun and | 
air for a day or two. The germination of the wheat is not! 
affected. In one experiment conducted at Pusa, a boxful of' 
wheat was taken, covered loosely with a sheet of paper on which: 
a layer of flake naphthalin was sprinkled, and left under these: 
conditions between 27th April and 1st October. On this lattey 
date the wheat was found absolutely free from weevil, and twol 
samples tested for geiTnination by actual growing gave results 
of 82% and 68% respectively. Another box of wheat kepf 
under exactly similar conditions but without the naphthalin* 
was found to be badly attacked by w’eevil at the expiration oi 
the same period. 

* For further details see Indian Insect Pestp, pp. 26S-2.5a, 
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Dry Wheat, 

Experiments carried out at Pusa during 1909 appear to in- 
dicate that wheat will not be attacked by weevils under certain 
conditions of dryness. In co-operation with the Imperial Agri- 
cultural Chemist various samples of wheat were taken and 
prepared at different degrees of dryness, and these samples 
were then tested with living weevils to see how far the 
weevil was able to live and breed in each. 

The experiments, which were all done in triplicate to avoid 
error as much as possible, were made with similar bottles each 
containing one pound of wheat dried to a known degree of 
moisture and forty living adult weevils. The bottles were then 
closely stoppered, sealed with paraffin wax, so that they were 
absolutely air-tight, and left undisturbed for six weeks. At the 
end of this period they were opened, the original forty weevils 
in each bottle searched for and found, any further weevils noted, 
and the whole kept under such conditions that any immature 
individuals would be afforded time to hatch out or that any 
apparently dead weevils would have an opportunity of reviving. 

Two samples of wheat freshly harvested and taken straight 
from the threshing floor in 1909, were found to contain 67 and 
7 '2 per cent, of moisture respectively. It would appear, however, 
that these ratios were abnormally low as the following percentages 
of moisture were found in wheat harvested at Pusa in 1910, 
care being taken that the samples suffered as little loss as 
possible from the harvesting until they were secured in bottles : — 


Mozufferiuiggar White 


... lO’lO Per cent 
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No. 2 

• . • 
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■ If 
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By ordinary drying of this wheat in the sun after harvest- 
ing it was found that the moisture-content could be reduced 
with ease to about 4 per cent., whilst the same wheat exposed to the 
open air until July (after the rains had set in) then contained 
14'1 per cent., of moisture. By drying or damping this, exact 
degrees of moisture were of course obtainable. 

(а) In the experiments made with absolutely dry wheat 
(0 per cent, moisture) and with wheats at 4'1 per cent ,67 per cent, 
and 7 '2 per cent., all the weevils introduced were hilled off with- 
out breeding at all. 

(б) In the experiments with wheat containing 8 par cent, 
moisture, the weevils became inactive after a few days and were 
apparently killed off without breeding. 

(e) In the 9 per cent, wheat active breeding did not go 
on at all ; the bottle was opened after six weeks, examined and 
closed again ; after this exposure to fresh air of greater humi- 
dity, the weevils became more active and breeding commenced. 

(d) In the 10 per cent, samples there was rather more 
activity and a little breeding took place. When opened after 
si.x weeks and exposed to a damp air breeding became very 
active and the immature stages were passed through more rapidly 
than when kept at 10 per cent. A moisture-content of this value 
would appear to allow breeding though if the air is unchanged 
in the confined space of a bottle, this is slow, and it is accelerated 
when air is allowed free access. 

(e) The 12 per cent, wheat was a failure from an experi- 
mental point of view, no tveevils living or breeding at all. On 
opening the bottle some smell was perceptible, and it may be 
that some chemical action had occurred. Otherwise, there seems 
to be no satisfactory reason why the weevils should not have 
flourished. 

(/) Inthe 14 and 16 per cent, samples, there was breeding 
in some bottles but not in all. It must be remembered that 
14 per cent, is the moisture- content of wheat exposed to the open 
air at the beginning of the rains, when the conditions are at their 
optimum from the weevils’ point of view. 
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(g) Experiments made with wheat damped to contain 20 
and 25 per cent, of moisture were a total failure, the wheat 
mildewing in all the bottles and the weevils being rapidly killed off. 

In estimating the value of the above experiments, it must 
be remembered that they were made under unnatural conditions 
distinctly adverse to the well-being of the weevils, which were 
tightly sealed up in a confined space and cut off from any change 
of air. Then, again, the weevil is not an easy creature to work 
with, since its immature stages are passed in concealment, so that 
it is not easy to see what is going on. Too much reliance, there- 
fore, must not be placed on these experiments, as the confined 
conditions on a small scale such as this may not give an exact 
reproduction of what would take place on a larger scale under 
exposure to the open air. But the above results (experiments 
(a) and (6) ) apparently justify us in saying that wheat which 
can be got down to a moisture-content of 7 per cent, or less 
in April-May before being stored should be immune from 
attacks of weevil and, if it can be stored in insect-proof 
receptacles, it should remain free from attack, even after 
the rise of humidity has brought its moisture-content above the 
critical point. We have seen that wheat can be dried in the sun 
to about 4 per cent., and this should provide an ample margin, 
of safety. As the experiments were made with Behar wheats 
presumably an even lower moisture-content would be obtainable 
with Punjab wheats, as these latter would be drier on coming 
from the threshing-floor. 

Although bottle experiments on a small scale serve little 
purpose in indicating what may be expected on a large scale, as 
we have to take into account so many factors, the chief of which 
is the fact that the weevil is a living animal with its individual 
likes and dislikes and vitality ; yet they serve to indicate roughly 
the limit of safety, which may itself vary slightly in difierent 
varieties of wheat. 

To summarise the foregoing : — 

(i) Wheat when threshed contains about 8 per cent, of 
moisture. 
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(ii) By exposure to the sun in A.pril-May, this may be 
reduced to about 4 per cent. 

(iii) Whilst containing less than 8 per cent., stored wheat is 
immune from attack by weevil, and any weevils which may obtain 
access to it are soon killed off. 

(iv) If stored in insect-proof receptacles wheat which is 
already free from weevil will be preserved from attack. 


RURAL ECONOMY IN THE BOMBAY-DECCAN— IV. 


By G. F. KEATINGE, i.c.s., 

Director of Agrimdiure, Bombay Presidency. 

{(jMttutjfeil from jutyv of Vvl, VI, Purf III.') 

VII— Dead Stock. 

The implements commoDly used by the Deccan cultivator 
are as follows : — 

1. The iVcfH(y<w or plough,, of various sizes, cost Rs. 2 to 
Rs. 10, 

2. The Fdhhar or seed drill, cost Rs. 5. 

3. The A'tJar or harrow, cost Rs. 3-8. 

4. The Ao/jxt or bullock hoe, cost Rs. 2. 

5. The Mairuj or clod crusher, cost Rs. 4. 

6. The cart, cost Rs. 40. 

Hand Implements . — 

1. The ATodaZf, used as a hoe, pick or spade, 6 annas. 

2. The Khnrpe, a small sickle used for weeding, etc., 2 or 3 
annas. 

3. The Vila, or sickle, 6 to 8 annas. 

In eases where there is an irrigation well the mhot or 
leather water bag will be required. With pulleys, ropes, etc., 
its cost may be taken at Rs. 40. 

Implements of the kind mentioned above have been in use 
in the Deccan from time immemorial. They are ingenious, and 
up to a certain point effective. They are made mainly of wood. 
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and contain as little iron as possible. They have the merit of 
being cheap and easily repaired ; but they cannot be said to 
be efficient according to the modern standard. 

In India, as elsewhere, the plough is about the most import- 
ant agricultural implement. As regards ploughing the custom 
varies greatly in different parts of the Deccan ; but in some 
parts it is customary to plough deep every year ; and in all parts 
the land must be well ploughed for irrigated crops. In the case 
of black soil which is infested with deep-rooted weeds the only 
method of cleaning the land is to plough deep ; and the heavy 
black soil of the Deccan presents many difficulties to the culti- 
vator. It is therefore most important that the large plough should 
be an efficient implement. But anyone who takes the trouble to 
observe a heavy plough at work must admit that it is a clumsy 
implement, and that it gives a small result for a large amount of 
labour applied. Five or six yoke of oxen, with several drivers 
besides the ploughman, may be seen straining at the task, and 
making very slow progress. It would be out of place here to 
enter into the merits or defects of various implements ; but it 
may be said generally that a change is bound to come over 
Indian implements in the near future and is already beginning. 
This change will be accomplished here as it has been in other 
countries by the introduction of a new factor in the case, namely, 
cheap iron. The change in England dates from the beginning 
of the 18th century when the improved process of iron and steel 
production revolutionised agricultural implements, and proved 
the greatest boon to English agriculture. The change took 
place later in other countries ; and in parts of France the wooden 
plough, practically the same as the old Roman plough, might have 
been seen at work as recently as 30 years ago. France is now 
well to the front in the matter of agricultural machinery, and is 
very well provided with workshops where implements are made 
and repaired. In every European country implements of all 
kinds have been designed to suit the requirements of various 
soils and various crops; and the process of specialisation and 
evolution is being pushed on with skill and perseverance. It is 
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cheap iron which has made this possible. In the Deccan there 
is little movement so far; but something is being done. Pickaxes 
which were introduced by the Engineering Departments are 
now becoming quite popular, and hundreds of iron turn-wrest 
ploughs are purchased annuall 3 ^ A machine which has 
advanced many stages during the last century is the sugar-cane 
mill. The old stone mills containing a hole in which the cane 
was pounded may still be seen lying about in the fields. They 
were replaced about 100 years ago by a two-roller wooden mill, 
which was a great advance. These in turn have been sup- 
planted in most parts during the past 15 years by the three- 
roller iron mill ; while during the last few years several power- 
driven crushers with six or more rollers have been erected ; and 
more are likely to be erected in the near future. So long as it is 
necessary to import iron implements from other countries, it is 
impossible that the detailed attention necessary to adapt them to 
local requirements will be forthcoming : but already in the Deccan 
several iron foundries have been started for the manufacture 
of agricultural implements. Iron will very shortly be produced 
in India ; and the day is not far distant when India will be in a 
position to make agricultural implements designed for its own 
special purposes ; and to provide effective workshops for their 
repair. When that day arrives, the cultivators will not be slow 
to recognise where their advantage lies. 

The chief advantage of efficient implements is, of course, that 
they save time and cheapen production. It does not end there, 
however ; for there is many a man who w'ould be ready to take 
up agriculture if he could work with efficient machines ; but who 
prefers to stand out of it altogether rather than to use the primitive 
methods in common use. This is a matter of some importance 
in the present day when the educated classes are beginning to 
think of farming as a profession ; and doubtless accounts for the 
interest that such men often display in the question of advanced 
agricultural machinery. Meantime it must be recognised that in 
the matter of dead stock the Deccan farmer is very badly 
equipped. Looking at stock as a whole, live and dead, we may 
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take a substantial cultivator with 40 acres of unirrigated land and 
allow him the following: — ■ 



Rs; 

Two pairs of bullocks at Rs. 76 each bullock 

... 300 

Four cows at Bs. 30 each 

... 120 

Implements ... ... ... ... 

... 80 

Beady cash 

... 100 

Total 

... 600 


His capital figures out at Rs. 15 (£1) per acre; whereas the 
tenant farmer in England is expected to have for the same pur- 
poses £10 (Rs. 150) per acre. 

VIII. — Circulating Capital. 

Under this heading may be considered the grain, fodder and 
manure which are kept in hand. 

.Grain . — Under ordinary conditions in India the striking 
thing is how very little produce the farmer has in hand after 
harvest is over. His general shortness of capital causes him in 
most cases to cut down this form of capital ; in other words to 
convert into money, as soon as possible, any produce that he can 
collect from his fields. He can seldom afford to stack his 
harvest, and thresh, winnow and market it at his convenience. 
If he were able to do so, he might get on with his ploughing 
in the cold weather, before the ground is too dry and hard, and 
dispose of his produce in the hot weather when field operations 
are brought to a standstill. But he generally cannot afford to 
stand out of his money for so long, and he puts his produce on 
the market at a time when everyone else is doing the same, and 
prices are at their lowest. In many cases he obtains an advance 
against the crop, and in such a case his only concern, at harvest 
time, is to adjust the balance with the sowkar (money-lender) in 
whose hands he has placed himself. If the cultivator could 
afford to hold up his produce longer he could doubtless obtain 
better prices and suit his convenience better. The question of 
holding up produce for a good market, must not be confused with 
the question of keeping a permanent reserve of grain. It is 
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eomraoii to hear old people deplore that, now a days, cultivators 
do not maintain a permanent reserve of grain as they used to 
do. Formerly, in out-of-the-way tracts, grain was stored to a 
great extent in the villages ; but now, few people keep more 
than enough to last them till the next harv^est. It is, however, 
doubtful whether this change is a matter for regret. Grain was 
formerly permanently stored by cultivators, because there was 
no ready market for it. Nowadays they can always find a 
market for selling and for buying grain, and they keep no 
permanent reserve. It is argued that the money so obtained 
is spent at once, and that the man is worse off for not having his 
reserve of grain. It is certainly a fact that the standard of 
comfort has risen ; but the standard is not so high that we 
need deplore this. Under modei’n conditions there is no difficulty 
in marketing produce, no fear of the grain becoming exhausted 
in any locality, and far less fear of lack of employment. The 
poorer classes have adapted themselves to the new conditions. 

Fodder . — The extreme shortness of fodder has already been 
remarked upon. In many tracts hardly any store is carried over 
from one year to another, and little even to the hot weather. A 
.striking fact noticed in the recent famines was that some of the 
tracts where fodder was usually most abundant, such as Khandesh, 
suffered most severely, and lost more cattle than the localities 
which ordinarily produce far less fodder. In many localities 
fodder is so scarce even in an ordinary year that it is very diffi- 
cult for the people to store it against a famine ; but in other tracts 
where it is usually plentiful, its value is overlooked, and it is 
largely wasted. Unlike grain, fodder cannot be readily imported 
from a distance to supply any local deficiency. Its bulk prevents 
this ; and when transported to a distance the cost of carriage 
makes its price prohibitive. There is probably a good opening in 
the Deccan for compressed fodder which is easily portable and can 
be kept for a long time. Kadbi (jowari stalk), the common fodder 
of the country, may often be found selling at one place at SOOlbs. 
to the rupee, and at another place not far distant at 50 lbs. to the 
rupee. This, however, is a matter for experiment and enterprise, 
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land may raise a mortgage to tide over the period of depression ; 
but the 50 per cent, of land-holders whose land is already mort- 
gaged, and the landless labourei’s cannot do so. Fieldwork 
comes to an end and wages cease. Under such circumstances 
the farm labourers in England could not afford to remain idle for < 
a month ; and it need not be a matter for surprise that the 
poorer classes in^India cannot afford to remain idle for a year or 
more. In England, however, the capital of the landlord and 
the capital of the tenant farmer feel the first brunt of any 
depression which occurs, and tide the labourers over the crisis, 
with hardship perhaps, but without the deplorable accompani- 
ments of an Indian famine. 

Sinking fund . — Field improvements will go out of order, 
and implements will wear out. The farmer who does not provide 
for these contingencies by laying aside a certain sum every year 
as a sinking fund is bound to find himself in difficulties sooner 
or later. In considering the question of purchasing expensive 
machinery the questions of depreciation, repairs and interest are 
very important. Suppose a man buys a small power cane crush- 
ing plant costing Rs. 4,000, he will probably have to allow at 
least 15 per cent, a year to cover these items; that is to say, he 
must set aside Rs. 600 a year for the purpose. If he can only 
run his plant for two months in the year this wfill amount to a 
charge of Rs. 10 for every working day. If, however, he can 
run his plant for eight months in the year the charge on this 
account per working day will come to only Rs. 2|-. It is oh such 
questions that the financial success of machinery of this kind 
largely depends. The same argument of course holds good in 
the case of an iron plough, costing Rs. 40 as in the case of 
more expensive machines. And if the establishment of a sinking 
fund is necessary to replace working capital laid out in machinery 
and implements, it is even more imperative in the case of a man 
who raises a mortgage on his land for unproductive expenditure. 
If he fails to establish a sinking fund to pay off the mortgage he 
is almost certain to involve himself in serious difficulties. A 
sinking fund need not, of course, consist of a stock of cash put 
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away from year to year. It may be invested in any operation 
that may be counted on to bring in the money when it is wanted. 
If the money is wanted in four years, a calf bought for (say) 
Ks. 20, and reared to be a bullock worth Rs. 100 or more, may 
represent the sinking fund. If the money is wanted in thirty 
years a man may plant out a few acres of teak or babul, 
and realise a good sum for the timber or fuel when the time 
comes, without more cost to himself than some of his spare time 
in the interval. The essential thing is that the necessity for a 
sinking fund should be realised, and the money ear-marked for 
the purpose. 

Insurance . — In western countries a man will insure his 
stacks against fire, and may insure his live-stock against loss 
by disease. In India he cannot well do either. In some of the 
richest parts of the Deccan intentional stack-burning is very 
common, and, apart from the actual value of the stacks burnt, 
does much to discourage cultivators from keeping a permanent 
reserve of fodder. A man who puts up a Kadhi stack in his field 
has given a hostage to his enemies. It is not so much that the 
Maratha Kunbi is essentially a quarrelsome or mischievous man, as 
that the small-holdings and infinite sub-divisions of the land, and 
the absence of fences, afford endless opportunities for disputes. 
The exact position of a boundary, the trespass of cattle in a stand- ; 
ing crop, a question of right of way or water may easily give rise ; 
to a dispute which will last for years and involve many stacks ini 
flames. In such cases criminal prosecutions do not serve much to; 
smooth down matters ; and nothing but strong and organised local 
opinion can suppress the practice of arson which is far too common j 
in many parts of the Deccan. 

Even in Europe the insurance of ordinary farnn stock is; 
hardly a practical proposition. A particularly valuable animal: 
may be insured ; but the rates offered by Insurance Companies; 
are usually prohibitive in the case of ordinary farm stock. Grood 
results have been obtained in some countries by mutual insurance 
on co-operative principles. Such a system is, however, not at 
present applicable to India- AU that the Indian cultivator can 
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io to secure himself against accidents and damage is to have his 
louse in his fields, so that he may be on the spot to protect his 
iroperty, a reserve of fodder to make his cattle secure against 
hraine, an enclosed pasture in which he may segregate them 
vhen contagious diseases occur, and an irrigation well to serve as 
in insurance against unemployment in the dry season. 

Conclusion . — The most important points have now been 
johsidered in connection with the land, the cultivators and the 
•esources which they have or should have at their disposal. 
Phere are many important matters to which no reference has 
)een made, such as the question of markets and prices, the 
lecessity for keeping careful farm accounts, and the advantages 
>f co-operative credit. Such questions are of vital importance 
■o the farmer; but are beyond the scope laid down for this 
-rticle. Where statistics have been given it will be noticed that 
hey relate to classes or to large tracts rather than to individuals. 
Yriters on agricultural economics of other countries commonly 
llustrate their arguments by giving detailed figures for some 
arm or estate, and inform the reader that these figures have 
■een obtained from a careful study of the accounts for twenty or 
hirty years of such and such an estate. In the Deccan it is 
mpossible, or at any rate very diflSeult to find any accounts of 
his nature. It is quite possible, however, for anyone who sets 
bout it to collect detailed facts and figures of the nature 
idieated ; and there must be many men from our agricultural 
olleges who are well equipped to collect such. A little precise 
iformation so obtained is worth more than any amount of 
heory ; and if this article results in inducing anyone to under- 
ake such enquiry its object will have been fully gained. 
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COTTON CULTIVATION IN THE CENTRAL 
PROVINCES AND BERAE STUDIED 
FROM AN ECONOMIC ASPECT. 

By D. CLOUSTON, m.a., b.sc., 

Deputy Director of Agricidttire, Central Provinces and Berar, 

No crop in the Centi'al Provinces and Berar has received 
more attention within the last half century than cotton. 
Within that time the. mill consumption of the raw material in 
Great Britain, America, India and the Continent has increased 
enormously. There has been considerable variation in the price.s 
from year to year, but they have always remained sufficiently 
high to make the cultivation of this crop more profitable than 
that of any other grown in the cotton tract. Bumper crops in 
India itself have little effect in lowering prices, as the world’s 
supply of the raw material is never quite equal to the demand. 
Prices have, therefore, remained high, and the wealth amassed in 
the cotton tract of these Provinces has been very considerable. 
Wealth has brought in its train many desirable features : it ha.s 
raised the standard of comfort of the whole population of the 
tract. Their homesteads are commodious and comfortable, and 
their cattle are the best to be found in the Provinces. The 
people are better educated, too, and more enterprising. 

The area under cotton, which in 1868-69 was only 2,037,617 
acres, had increased to 4,176,561 acres 40 years later (1908-09) ; 
while in 1909-10 it had topped 4J million acres. The great 
increase in the area has been largely at the expense of wheat 
and millets. The rapid expansion in the cultivation of this 
staple has, in no small degree, been due to the improved railway 
facilities which have been introduced within the last half century. 
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Previous to that time the Central Provinces and Berar were 
almost inaccessible. The two great cotton marts outside the 

o 

Provinces were Bombay and Mirzapur on the Ganges, to which 
cotton was carried by road by the Banjaras. The load (bojha), 
of about 240lbs. consisted of two loose bags slung pannier-fashion 
on a bullock’s back. The cost of transport in this way often 
exceeded half the value of the cotton. Much loss was suffered 
in transit, too, for the cotton was eaten by the bullocks, stolen by 
the drivers and damaged by the dust. The dirty state in which 
this fibre had been exported had long been a cause of complaint 
among English mill-owners. Previous to that time little induce- 
ment had been offered to the grower to supply clean cotton, as 
no more was given for clean samples than for dirty ones. The 
ryot was, it is said, in the habit of sowing his cotton broadcast 
in certain districts as a mixture with tur, juar and other crops ; 
he seldom did any weeding and did not start picking till all the 
bolls had matured. The village hania as middleman adulterated 
his purchases with cotton seed, earth and water; there were as 
yet no European agents stationed in the Provinces to set the 
standard of honesty in the trade. The exporter, who was 
directly interested in getting cotton of good quality, was 
stationed in one of the big marts and never came into direct 
touch with the producer, who, therefore, remained in ignorance of 
his requirements as to quality. It is not surprising that under 
these conditions Indian cotton became a byword among English 
mill-owners, whose opinion was that it would never be used by 
them, except as a make-shift in the event of a shortage in the 
A.merican supply. 

The first real attempt at improvement of this staple in 
these Provinces dates from 1866, when Mr. Rivett Carnac was 
appointed Cotton Commissioner, (i) to introduce foreign staples, 
(ii) to improve the indigenous plant, and (iii) to watch over all 
affairs relating to cotton and to further, so far as might be 
legitimately possible, all interests connected therewith. At this 
time the cottons of the Central Provinces and Berar were 
classified as Chanda jnri, bani or Hinganghat and Berar jari ox 
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oomras. Chanda jan and bani were different names for the same 
variety, which was known as Chanda yari when grown as a cold 
weather crop in the district of that name, and as bani or Hingaii- 
ghat when sown in other parts of the cotton tract in the beginning 
of the rains. The staple of this cotton was described 40 years 
ago as being fine and silky and quite suitable for the English 
mills — being nearly equal to middling American. It is interesting 
to note that samples of the selected bani noAV grown on the Akola 
Farm have this year been valued at 8’40cZ. per lb., when mid- 
dling American was selling at S'07d., which proves that this, our 
long-stapled cotton, has been improving rather than deterior- 
ating in the quality of its staple. Berar jari or oomras was 
slightly inferior to Hinganghat : the name was applied very 
possibly to all cottons containing a mixture of bani and the 
finer types of jari. The Cotton Commissioner decided to con- 
centrate his attention on the improvement of hani or Hingan- 
ghat mainlj’’, and to improve it by seed selection. Large 
quantities of Hinganghat seed from the locality of the same 
name were sent to Berar, Niinar, Jubbulpore and Chhattisgarh. 
as well as to other Provinces. In 186f, 855 tons of seed of 
this variety were distributed. The results were disappointing : 
hard did badly in most places and from the selection of seed no 
results of proved value were obtained. Trials made with 
American cottons at this time proved equally unsatisfactory. 
Though grown with great care, they gave poor yields of lint and 
the fibre was weak. The efforts made to facilitate transport, 
however, were much more successful. Owing largely to the 
exertions of the Cotton Commissioner the rolling-stock of the 
country was increased, new branch lines wei’e opened, suitable 
yards for storing cotton were provided, and baling presses were 
introduced. Though the highest expectations formed at the 
period of the American war were hardly fulfilled, the course of the 
cotton trade was, after the first five years, one of steady progress : 
gins and factories sprang up one after another, and the control 
of the trade tended steadily towards Indian hands, the pioneer 
European firms dropping out one after another. 
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The next important attempt at improvements dates from 
the year 1904, when the Government of India, in response to an 
appeal from the British Cotton Growing Association, urged 
Provincial Governments to take up the question of cotton 
improvement once more, and suggested ' the following lines on 
which it might be carried out. (i) The botanical examination 
and clas.sification of all existing varieties of cotton, both wild 
and cultivated, (ii) The introduction of better varieties and 
improved methods of cultivation, (iii) The provision and 
distribution of good seed of the varieties ordinarily grown. 
Steps were again taken in these Provinces to improve this 
staple ; but, strange to say, forgetful of the failures of the past 
an attempt was made once more to push bani at the expense 
of ja7'i, which needless to say once more ended in failure. 
Very few cultivators could be induced to purchase bani seed, 
which the Department had collected for distribution, and 
those who did were dissatisfied with the poor yields of Unt 
obtained. 

In 1906 it was decided to work out a scheme of improve- 
ment on scientific and economic lines with the sole aim in 
view of benefiting the grower. The different indigenous races 
were classified, and plant-to-plant selection was started in the 
case of each. Exotic varieties were freely tried, and field 
experiments were started, designed to ascertain the relative 
values, from an economic aspect, of these, and of the indigenous 
cottons. 

The result of the classification of the cottons grown in all 
the cotton-growing taluks showed that the so-called jari, the 
almost universally prevailing type, consisted of a heterogeneous 
mixture of diflPerent races — the plants of which differ greatly 
in their habit of, growth and in the quality and quantity of their 
lint. In the classification I was guided by the work previously 
done by Prof. Gammie whose assistance throughout has been 
invaluable. The character of the mixture was found to vary 
greatly in different parts of the Provinces. In the Tapti valley and 
Nimar the finer types, viz., malvemis and vera predominate - in 
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quality the lint of this mixture is probably very similar to that of 
the jari or oomras grown 50 years ago. In the South including 
all Berar, where cotton cultivation is more advanced and the cul- 
tivators more intelligent, the coarser but more productive types, 
viz., rosea and rosea cutchica were found to be in excess : 
this mixture is commonly known as Berar ja/ri, katevilayti oi* 
varadi. Its origin is doubtful : it is said to have been intro- 
duced from Khandesh. The classification of 6 typical samples, 
three from the Central Provinces and three from Berar, is given 
below ; — 



Pkecbnt&ge of 

Loealit}^ 

r 

Malvensis 
& bani. 

Vera. 

Rosea. 

R. catchica. 

Upland 

1 American. 

Hoshangabad, C. P. 

26 

61 


0 

^ 1 

Nimar, C. P. 

38 

55 

0 

5 

2 

Bhopal 

57 

42 

1 

0 

, 0 

Kelapur, Berar 

14 

7 

37 

26 

16 

Amraoti, Berar 

1 19 

22 

33 

■24 

2 

Elliclipur, Berar 

16 

16 

59 

8 

1 


TheyVwi types in most cases form at least 90 per cent, of the 
mixture : the remaining 10 per cent, being made up of American 
Upland varieties, locally known as gogli kapas and bani. These 
cottons vary greatly in the quality of their staple and in their per- 
centage of lint to seed. The lint of buri and bani is nearly 1" in 
length, while that of the roseas is but little more than Rosea 
gives 39 per cent, of lint to seed, while bani gives 26 per cent. only. 
As it was found difficult to discriminate between bani and mctlven- 
sis, when there was no lint available, they have been classed 
together. The former, however, forms only a negligible part of 
the mixture except in a narrow strip of country bordering on 
the Nizam’s Dominions and far from the railway. The repeated 
attempts made to restore its pristine glory have failed, because the 
ryot knows that it is a poor yielder, that it is difficult to pick, 
as the bolls are so small, and the plant so tall and straggly,' and 
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that it is less hardy than hatevilayti. The percentage of exotic 
cotton of the Upland type in the mixture varies from 1 to as 
high as 15 per cent. ; but it generally falls below 2 per cent. 
A. trial of numerous exotic varieties resulted in huri being selec- 
ted as the most promising. It has since been proved to be 
immune to wilt disease, and to be more suitable than jari for 
districts where the rainfall is high. 

In the past far too much stress has been laid on the im- 
portance of quality of staple as opposed to quantity. In the 
absence of accurate knowledge as to the outturn per acre, 
ginning percentages, and relative values of the lint of the dilfer- 
ent races grown, the methods of improvement adopted were 
largely based on the requirements of Lancashire Mills. What 
was good for the ryot was lost sight of. After having gained 
a fuller experience we are compelled to admit that, under present 
conditions, quantity is a more important consideration than 
quality, and that over of the cotton area rosea is the 
variety which will pay best. Many buyers never look at the 
length of the staple at all; those who do, pay more attention 
to such good qualities in the lint, as “ freedom from dirt,” 
“ bulk,” “ colour ” and a high ginning percentage, than to length 
of staple. This is easily understood when one takes into 
account the great demand there is for short-stapled Indian 
cotton in Europe and Japan. To get the full market value for 
a long-stapled cotton in India it must be sent to an agent who 
has a special purpose for lint of that class. The grower seldom 
has the business acumen to do this, and therefore loses heavily 
when he grows a cotton of superior staple ; but, even if the full 
market value were paid, it would be exceedingly hard to find 
any long-stapled cotton that would compete with rosea, which 
gives a heavy yield of cotton of a kind which is much in demand. 
In these Provinces arrangements have been made by the Depart- 
ment of Agriculture to collect and sell the long-stapled cotton 
grown to the Empress Mills, Nagpur. Though the prices paid 
by the Manager, Khan Bahadur Bezonji, compare very favourably 
with the valuations of the same cottons in Manehester, it is 
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evident from the statement below that, even after making these 
rather troublesome commercial arrangements in the interests of 
the grower, rosea, on account of its yield and very high ginning 
percentage, is easily the most profitable variety for the cultivator 
to grow. 



1 AVEBAGE yield fob 4 TEAKS IN LBS. 

I PER ACRE. 

Value at this year’s 
prices in Nagpur, 

Variety. 

Of Kapas. 

Of lint. 

Of seed. 

1 

G. Neglectura malvensis 

373 

112 

261 

Hs. As. 

57 5 

„ „ vera 

343 

115 

228 

51 11 

„ „ rosea 

402 

161 

241 

69 14 

,, ,, rosea cutcliica ... 

412 

160 

262 

66 0 

Berar Jari ... ... i 

371 

132 

239 

58 6 

G. Hirsutura {huri) ... 

' 303 

lUO 

203 

57 15 

G. Indicum (ftawi) 

255 

74 

181 

44 3 


It is certain that large quantities of such long- stapled 
cottons as bani and buri, which Lancashire requires, could be 
growm in the Central Provinces and Berar should the prices paid 
for the lint prove I’emunerative to the grower. At present they 
do not, except under the very special conditions to be noted 
later. It will be gathered from the statement below that, if 
we were to deal directly with Lancashire instead of disposing of 
the lint locally, the price realised for our short-stapled cotton 
relative to that of middling American, would be even higher 
than the trade pays for it here, and that to substitute a 
long-stapled cotton for it would, under these circumstances, 
prove still less remunerative for the cultivator. By exporting 
his cotton to Lancashire he would, under the most favourable 
conditions, get about 33 per cent, more for a long-stapled cotton 
such as bani than for his short-stapled rosea ; but the outturn of 
lint of the latter would, on the other hand, exceed that of the 
former by about 117 per. cent., so that, if he were to grow and 
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export hani at present prices, it would be at a comparatively 
heavy loss. 



Valuation of lint pee lb. in December 1910 

BV- 


Variety, 

Manager, 

Empress 

Mills, 

Nagpur. 

Wolstenholme 
and Holland, 
Liverpool. 

Gaddum & Co,, 
Manchester. 

Middling 

American, 

Rosea 

Malvensis 

Buri 

Bani 

7*42af. 

8*67r^. 

8-8D?. 

Id, 

8-20t«. 

7-906?.— 8d. 
8‘406?. 

6- 75£?. 

7- 7od.-86?. 

8(«. -8-256^. 

|8-07d. 


The purchaser pays the same price for the lint of pure 
rosea as for that of the Berar jari or hatevilayti now grown 
over nearly all the cotton tract ; but rosea gives a ginning 
percentage of 39, while in the statement below, kindly supplied 
by the Manager, Empress Mills, Nagpur, it will be seen that for 
Berar jari the percentage for the past three years has been 
about 35 only : so that rosea will give 10 per cent, more lint than 
the mixture at present grown. 


' 

Ginning percentages obtained 
at factories. 


1908-09. 

190910. 

1910-11. 

Yeotmal 

.85-17 

34 16 

33*85 

Akola 

35-00 

35-43 

.34-38 

Amraoti 


35*71 

35-40 

Nagpur 

35-i)7 

35-77 

34.65 

VVardha 

34-33 

35-10 

34-29 


Rosea is a hardy variety and therefore suffers less than 
others from the vicissitudes of the climate and the cracking of 
our black cotton soil ; it is the earliest, too, of all the races 
grown, and its seed gives the highest germinating percentage. 
It is capable of great improvement in its ginning percentage by 
plant-to-plant selection. The selected strain which is now being 
propagated on the seed farms has given an average of 40 ‘3 per 
cent, of lint. If it were possible to substitute rosea for the 
katevilayti novf gxo\vn, the higher ginning percentage alone 



COTTON CULTIVATION ; CLOCSTON. 361 

woitlcl in a normal year result in an increase in the Central 
Provinces and Berar of 51,000,000 lbs. of lint. We believe 
that this is possible and that to effect it merely requires time 
and organisation, as the cultivators everywhere are clamouring 
for the seed. 

At present prices there is no possibility of growing hani, 
except at a comparative loss, owing to its low ginning percen- 
tage. An effort has been made to raise it by selection, and one 
strain has been improved to the extent that it gives 29 per cent, 
of lint ; but even at that it is hopeless to think of growing it at 
a profit. 

Rosea cutchica is slightly inferior in the quality of its 
staple to rosea and gives from 2 to 3 per cent, less lint. 

Mcblvensis and vera give about the same outturn of lint, 
which is nearly equal in quality to that of hani. There is great 
variation in the quality and percentage of lint of different strains 
of malvensis, and it is therefore believed that there is much 
scope for that reason for its further improvement. 

At present prices it pays to grow huri in fields where desht 
cotton is subject to wilt disease, and this is being done. Many 
cultivators who have tried it have found that it pays, too, when 
grown in the well- manured khari soil found near the villages. 
In the rice tract where the rainfall is high, it has done distinctly 
better than deshi cotton. 

Plant-to-plant selection of all these different cottons has 
been carried on continuously during the last 5 years and all the 
seed sown on the experimental farms has been propagated in 
each ease from a single mother plant. The seed of these selected 
.strains of rosea, buri and malvensis is supplied to the different 
private seed farms whose owners in turn distribute it to the 
cultivators. From the experimental and seed farms 120,000 lbs. 
of seed were distributed last year; about 150,000 lbs. will be 
distributed this year ; while next year, if the crop is a normal 
one, the distribution will run up to at least 200,000 lbs. There 
are already 42 of these seed farms in existence, scattered over 
16 taluks. Selected seed will continue to be supplied to 
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these from the experimental farms, where selection is carefully 
supervised. The ownei's of seed farms fix their own rates and 
arrange for the sale and distribution of their own seed : the 
Department of Agriculture advertises it for them as widely as 
possible. Till this year, the selected seed for these farms was 
supplied by the Department free of cost; as they have now become 
popular institutions, and as the merits of seed selection are be- 
coming more widely appreciated, those who have started new 
farms this year have agreed to pay the full market price for the 
Department’s selected seed. All these farms will be run on 
that footing next year. They will therefore be entirely self- 
supporting in future, and the duty of the Department regarding 
them will consist in supervision with the view of ensuring honest 
dealing, in widening the distribution of seed of the variety 
specially suited to the locality, in keeping in touch with the 
owner, and in popularising and extending the system of distri- 
bution to other centres. The system is based on the assumption 
that the owners, nearly all of whom are enlightened members 
of the Agricultural Associations, are sufficiently honest to sell 
as selected seed only that which they have raised each year 
■from the improved strains supplied by the Department. The 
seed supplied to them being of pure strains, it necessarily 
follows that, in the event of their adulterating it with their own 
inferior seed, their sins will find them out in the mixed crop 
raised from it, and that they will soon lose any reputation they 
may have gained as seedsmen. No such case of adulteration 
has yet been reported, and we believe that, by exercising 
efficient supervision, we are in a position to put an end to the 
practice, should it arise. 

The greatest difficulty of all is that of getting the ha^as 
ginned without injuring the quality of the seed. Up to the pres- 
ent nearly all the seed has been hand-ginned. As these farms 
have increased in number, however, great difficulty has been 
experienced in getting sufficient labour at the proper season. 
During the picking season, ^.e., from October till January, the 
women coolies are employed in the juar and cotton harvest, and 
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the seed-grower has therefore to store his Icapas till the slack 
season comes round which coincides with the beginning of the 
liot weather. By that time the price of lint has generally fallen ; 
moreover, the buyer reduces the price still further, on the ground 
that the cotton has been hand-ginned and is therefore ‘ dirty. ’ 
The grower has still another difficulty to contend with : in the 
event of plague breaking out in his village, flea-infected plague 
rats sometimes harbour in the hapas and die there. In the light 
of these facts it has been decided to get the work done in future 
by power rather than hand gins. All the seed cotton of the Ex- 
perimental Farm, Akola, has been ginned for the last 4 years on 
two Platt’s gins driven at a slow speed by a small 5 H. P. steam 
engine. The germinating percentage of the seed ginned in this 
way is as high as that of hand-ginned seed. Arrangements are 
now being made to set up similar ginning plants but with an oil 
instead of a steam engine. We thus hope to have the whole 
cotton belt studded with hundreds of village seed farms, with 
small central ginning factories here and there, capable of dealing 
with all the selected cotton grown thereon. These farms will 
iilso continue to serve as centres at which seed of new varieties 
will be grown for distribution. Of buri, the new variety recom- 
mended for certain classes of soil, seed for 3,000 acres was distri- 
buted in this way last year : while this year twice that quantity 
will be dealt with. 

We believe that a great and permanent improvement of 
cotton can be effected by working thusy^ww within. The tidal 
of exotic varieties will be continued, but here the difficulties in 
the way of attaining success are greater owing to the soil and 
climatic conditions being unsuitable for long season cottons. The 
rainfall of the cotton tract ranges from 80" to 45" annually — nearly 
all of which is obtained during the first three months of the 
growing season, i.e., from the end of June till the end of 
September. After this the dry weather sets in and exotic 
cottons suffer from “ red-leaf blight. ” Sometimes, too, they 
are still further damaged by frost in December or January. 
Requiring as they do a longer growing season, they are subject to 
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forms of damage which our indigenous varieties, being earlier and 
hardier, escape. Of the exotic varieties tried up to date, hun 
is by far the most promising. It is comparative!}? early. It is, 
moreover, immune to wilt disease, and therefore meets a distinct 
want in this part of India, where, owing to continuous cropping 
with cotton, this disease is in places becoming serious. 



TgE INTRODUCTION AND SPREAD OF CAMBODIA 
COTTON IN THE MADRAS PRESIDENCY. 


Br H. SAMPSON, b.so., p.h.a.s,, f.b.s.e,, 

Deputy Director of Agriculture, Southern Division, Madras. 

The introduction of Cambodia cotton into the Madras Presi- 
dency is perhaps one of the most striking instances in India of 
how readily the x'yot will take up a new cultivation, if once he is 
satisfied that it pays him to do so. In this case, it is still more 
remarkable because cotton is no new crop to the ryot and the 
cultivation of this Cambodia cotton is very different to th^ 
methods of cotton cultivation known for generations to the ryots 
of the Southern Districts. The indigenous cotton has always 
been essentially a rain-fed crop of the black cotton soil. This, in 
the dry climate of the south, cannot stand heavy manuring whiolj 
tends to keep the root system near the .surface. Cambodia cottony 
however, if it is to pay, has to bo grown as an irrigated crop oE 
heavily-manured soil, and if anyone had five years ago told ths 
ryots of Tiiinevelly, Raranad and Madura, that in five years’ timi 
their best garden lands {i.e., heavily-manured made soils unde) 
well irrigation) would be sown with cotton as an irrigated crop 
the very idea would have been laughed to scorn. Yet this i| 
what has happened even to the ousting of such profitable crop) 
as chillies and tobacco. f 

Cambodia cotton very closely resembles American Uplani 
and is probably of the same species. It is, however, in thii 
climate, much hardier and more vigorous and gives a stronge: 
and fuller lint than either newly introduced American or accli 
matised Dharwar American. Its root system closely resemble 
that of American Upland, w’z., a tapering tap-root with stronj 

25 ^ 



366 


AGRICULTURAL JOURNAL OF INDIA. 


[VI, lY. 


feeding roots given off near the surface, and differs greatly from 
that of the indigenous cottons which have a long slender tap root 
with very slender feeding roots penetrating deeply into the 
soil. It can be understood, therefore, why it is that Cambodia 
responds so readily to irrigation, and how, since the crop is 
protected from drought, it is possible to manure heavily and 
obtain very heavy yields, and it can also be understood why this 
crop, if grown on black cotton soil ivith the aid of rain alone, 
cannot resist prolonged drought. On well-manured land under 
irrigation the yield is usually stated to be from 1,250 to 1,600 
lbs. of Kappas and never less ; while yields as high as 2,500 lbs. 
have been reported. With a ginning percentage of 33 to 35% 
of lint, an acre will, at this rate, give about a bale of lint (500 
lbs.) or over. 

Cambodia cotton was first introduced into this Presidency by 
Mr. C. Benson, the late Deputy Director of Agriculture, Madras, 
who in 1904 obtained a small quantity of seed from Monsieur 
A. Paulain, the President of the Chamber of Agriculture, 
Pondicherry. This was sown on the Koilpatti Agricultural 
Station as a dry crop on black cotton soil. Sixty-four lbs. 
of Kappas were obtained from an area of 20 acres. This was 
again grown in 1905 and the following years, but its root habit 
showed that it was unsuited to black cotton soil in a dry climate. 
In 1907, a year of heavy showers in the latter part of the 
picking season, it I’esponded very readily to these and gave a 
yield greater even than that of the indigenous black cotton soil 
cottons. Such years, however, are the exception and not the 
rule. 

In 1905, Mr. A. Steel, of Messrs. A. & F. Harvey, Virudu- 
patti, happened to find in a loose bundle of Kappas, some of this 
same Cambodia Kappas, and he called this cotton “ American,” 
it being of the same class as American Upland, by which 
name it is now known throughout the districts where it is grown 
—and even on the Liverpool market it is known as “Tinnevelly 
American. " On enquiry as to the origin of the bundle, he 
learnt that this also came from Pondicherry. Having a 
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piece of land (black cotton soil) near the Press, he sowed 
some of the seed in 1905^ and in 1906 got a fair yield 
sufficiently encouraging to make him continue the trial the 
next year. 1906-07 happened to be a very favourable year for 
cotton and, as already mentioned, Cambodia cotton yielded 
well this season at Koilpatti. Even then, in spite of the 
favourable season, ryots, so Mr. Steel informs me, who saw the 
crop, suggested that it should be irrigated. Yirudupatti being 
probably the chief centre of the cotton trade for “ Tinnevellies 
and a place which the cotton-growing ryot frequently visits, was 
an excellent p)laee for such a promising trial, and there was a 
regular scramble to get the stock of seed which Mr. Steel had 
to dispose of. This was sown by ryots on lands which could be 
commanded by irrigation. The 1907-08 crop amounted in all to 
40 bales (of 500 lbs.), and the seed obtained from this was eagerly 
sought for. Most of it was sold in small lots at fabulous rates,: 
as much as 4 as. a pound being, in some cases, paid for it. In 
1909, 1,650 bales were pressed and in 1 909-10 the cultivation had 
spread so rapidly that the crop realised nearly 7,500 bales (of 500 
lbs ). No definite information is available as to what the 1911 out- 
turn will be, but Mr. Steel estimates this at between 25,000 to 
30,000 bales (of 500 lbs.) or about 25 per cent. of the probable 
outturn of the Tinnevelly crop. Since Cambodia cottoii 
is not grown on ordinary cotton soil, but on garden and irrigable 
land, this hardly affects the area or the outturn under ordinary 
“Tinnevellies.”t The outturn of Cambodia cotton may therefore 
be looked upon as an addition to the ordinary “ Tinnevelly 
crop. 

The cultivation of Cambodia cotton thus, to all intents and 
purposes, commenced from Virudupatti, though seed ha.s aisc 
been distributed from the Koilpatti Agricultural Station tc 
several persons throughout the Presidency and several centres 


* The Government final ontturn report for ryotwari laud of Tiniievellie? ” is 42,900 ode 
bales of 400 lbs,, only 20 per cent, more than Mr. Steel’s estimate of the Cambodia outturn; 

t This does not, however, include Zemindari land and the 25% given above is Mr, Steel! 
figure for the proportion of Cambodia to total outturn of “ Timievellies.” 
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of cultivation can be traced to this origin. From Virudupatti 
it spread chiefly westwards towards Srivilliputtur and from there 
northwards into Tirumangalam Taluk and the country lying near 
the Ghauts in the Madura District. Not only is this cotton 
grown on garden lands, but it also is now largely cultivated on 
well-drained wet land under tanks and under precarious irriga- 
tion sources which are too uncertain to ensure a paddy crop. 

1910 has seen a much wider extension. From the south and 
west of Madura District this cultivation is creeping up into 
Coimbatore through Palni, and it is also extending to the east 
and north of Madura District into Trichinopoly. By means of 
the Agricultural J9epartment this crop is also being introduced 
into other districts further afield, and seed has been distributed 
to Trichinopoly, South and North Arcot, Salem and Coimbatore 
in the south, while it is being tried in several parts of the north 
of the Presidency. Not only this, but even in Tinnevelly and 
Ramnad, the original starting point of this crop, wells are on all 
sides being sunk and garden lands are being made with the 
primary object of growing Cambodia cotton. 

There are certain dangers ahead which, if possible, should be 
guarded against. One is that this being an irrigated crop, it can 
be sown sooner and left on the ground longer than the ordinary 
country cotton, and now the land is no longer left free from 
cotton from July till September which break did much to keep 
cotton pests in check- Another danger is in the mixing of 
country Kappas with Cambodia, and unless buyers protect them- 
selves against this by concerted action, this mixing is bound to 
increase when the ryot benefits more largely in the higher value 
of this cotton and the reduction in value from mixing will ultim- 
ately be more felt by the ryot than by any one else. 

I wish to acknowledge here not only the assistance which 
Mr Steel has given in supplying me with figures and information, 
but also the large share he has had in introducing this cotton 
to Southern India. 






Tanuo or male spadix bandaged up and ready for incision (above). 

Ditto, in its natural state, in the sheath (below). (Reduced to ^th). 



THE MANUFACTUKE OF PALH SUGAR 
IN UPPER BURMA. 

By L. .HUBERT, b.a,, b,sc„ 

Superintendent of Land Records, Pakokku, Burma. 

Palm sitgOiV, tannyet, or, — if the Indian name be more famil- 
iar, — jaggery is obtained from the inflorescences of the Palmyra 
tree (Borassus flabellifer, Linn,). This palm (Burm : Tanhin) is 
well known in Burma and in India, and needs no special descrip- 
tion. 

Both the male and the female trees are tapped for their juice/ 
from the time the first flowers appear till late in the year. In 
the male tree (Burm : Tabo) the innumerable tiny flowers are 
borne on a thick cylindrical spadix or flowering branch somewhat 
I'esembling finger-like growths twelve to fifteen inches long and 
given out at the top of the tree. The female tree (Burm : I'amma) 
bears spikes varying from a foot to eighteen inches in length, 
with the young berries seated all round, as in the cob of the 
maize plant. Both the palms, male and female, when full grown 
and healthy, bear from four to five inflorescences in the year, the 
lower ones blooming earlier, and the higher ones later in the sea- 
son. The 7b5o, wdiich blossoms first and gives out a thickly^ 
sheathed spadix early in the month of Mai'ch, opens the toddy 
season, which is closed late in October, when the berries have fullyr 
matured on the Tamma. 

The toddy season thus lasts eight months of the year. It 
may be divided into three tapping phases or periods, during which 
the following operations are carried on : the raiyit and the hnyat- 
thayaung, on the Tabo, the yaung and the thiyin on the 
Tamma. 
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Tile first period of tapping is occupied by the nuyit, in the 
months of March and April. The practised eye of the toddy tree 
climber has soon fixed on his subjects, and sorted out, in the 
dense grove, the trees ready for him. The earlier or lower blos- 
soms are selected first, the upper or later ones being left for the 
second tapping. The tree is climbed, and, with a sharp pointed 
knife, the external sheaths enclosing the tanno/'^ or male spadix, 
are removed, and its finger-like ramifications are bandaged up 
together with strips one-fourth of an inch wide, made from the 
tender young leaves of the tree. In a couple of days the tanno 
is ready for tapping. About one-third of the total length of the 
£ar6no, from the tip, is removed with an extremely sharp knife, 
the dannee, generally in the cool of the evening. No sap 
or juice flows for about 24 hours. The next day a- small earthen 
vessel is slung up the tree and attached to the tanno to receive 
the exuding juice, which flows, at first, drop by drop; the flow 
gradually increasing in quantity, until the supply is exhausted, in 
about 40 days. The tree is climbed morning and evening. Each 
time the vessel attached on the previous climbing is removed ; a 
slight incision made, a thin slice only taken off the pointed end 
of the tanno, and a fresh empty vessel,— prepared as described 
hereafter,— is slung up in the place of the first one taken down. 

The second tapping, in May and June, consists of the hnyat- 
tluiyaung and of the yaung, the two operations being carried on 
simultaneously. The output of the 2b&o is at full flow, and the 
is ready for its first operation. The sheaths protecting 
the upper inflorescences of the Taho have by now dropped off ; 
those still adhering being removed with, a sharp knifb, dahwin. 
The bared tanno is squeezed with a pair of large wooden pincers, 
a /rnyat, for a few minutes the first day, and again after an 
interval of 48 hours. The ianao, wdth all its ramifications, is 
then bandaged up with strips of the leaf in the manner des- 
eribed for the nuyit operation. The first incision is made after 
an interval of 48 hours and an earthen pot, mye-o, slung up in the 


^ Literally, the udder of the tree. 






Toddy Palm Climber, Tanihama . 
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usual way. From this moment onwards, a fresh but slight inci- 
sion must be made at every climbing, morning and evening, and 
a newly prepared mye-o slung up at each time. 

While this operation of the linyatthayciung is performed 
daily on the male tree, the operation of the yaung, in the early 
stage of the female inflorescence, is also in progress. When the 
young berries on the spike, tctdigaing, are still about the size of 
a walnut, this tadigaing is beaten lightly for a few minutes the 
first day, with a small iron hammer, the tadiL This gentle ham- 
mering, with a view to bruise and relax the tissues, is done 
on the bare parts of the fruiting peduncle, in the interstices 
between the berries. The operation is repeated after an interval 
of two nights, and the first incision is made with the dcmnee, 
after another interval of 48 hours. The usual earthen wzt/e-o is 
slung up at the tip of the spike operated on, to catch the exud- 
ing sap. Both the incision and the receptacle for the juice 
have to be renewed in the usual manner at each climbing. 

The two operations described above have taken us to the 
middle of the month of June, the end of the second period of 
tapping. The supply of sap from the Tabo has stopped by now, 
but the Tamma, the more valuable of the two for its longer and 
richer output in juice, is in full flow. This is the time for the 
thiyin, the third period, which lasts as long as the two others put 
together, closing late in October. Like the hnyatthayaung on 
the male palm, the thiyin on the female tree is performed on the 
upper and later inflorescences. The spikes are gently hammered 
with a tadu, in exactly the same manner as done for the pre vious 
operation of the yatmg, h\it the first incision is’ made about a 
month after, in July, Wazo, when the berries are fully developed 
and have begun to mature. A slight incision has to be made 
hereafter at each climbing, and the vessel renewed twice daily, 
morning and evening. If all goes well and the tree is healthy^, the 
flow of juice will go on increasing until the end of the season. 

The life of the toddy palm climber, tanthama, is a hard one, 
badly remunerated, and attended often with sad accidents. 
Toddy tree climbers in Burma form a special class or caste ; and 
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the profession, which requires a patient and daily practice, is 
handed down from father to son. An ordinary climber is able to 
climb, twice a day, 40 to 50 trees of a height averaging from 
60 to 80 feet each, between daybreak and nine o’clock in the early 
morning, and again in the afternoon, between three o’clock and 
sunset — that is, 80 to a 100 trees in a season ; 40 to 50 Tabos 
in the early part, and the same number of Tammas during the 
later period. In these few hours, he replaces, at each climbing, 
the earthen pots, mye-os, fixed up on the previous occasion, for 
new ones prepared and placed in readiness beforehand bj^^ his wife 
and children at the foot of each tree to be climbed. He also 
hands them the vessels brought down containing the juice 
extracted. He carries attached to his waist his knife in a wooden 
sheath to which is also hooked the vessel he takes up or brings 
down with him at each climb. 

The instruments of the toddy palm climber are varied, and 
consist of the following 

The dachu7i is a knife 18 inches long, used for trimming 
and smoothing from asperities the stems of the trees to be 
climbed, and for removing the still adhering remnants of the old 
dried-up petioles, before climbing can be attempted. 

The dabioin is a small knife, 8 inches long, used at the 
nuyit operation for removing the sheaths enclosing the inflores- 
cence, and for cutting strips of the tender leaves to bandage 
up the tanno. 

The dannee, the most important of the series, is a very 
sharp knife, about 14" long, used for all incisions. It is the 
climber’s vade mecum, and is placed into a wooden sheath attached 
to his waist. The lower extremity of the sheath is fitted with 
iron hooks to which are slung the pots to be carried up or 
brought down the tree. 

A pair of wooden pincers, 3 feet long, made of turn out- 
wardly curved pieces of the wood of the [Zizyphus jujuba) 

and used at the second operation on the male tree for squeezing 
and bruising the tanno, is called hnyat : from it has been derived 
oi Jinyalthayaung . 
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The tadu, sometimes called sauk-hhauk, is a recurved iron 
hammer, a foot long, used to beat lightly the tadigaing^ or 
spike beai’ing the beri’ies at the time of the yaung and the 
thiyin. 

An earthen vessel, 6 inches in diameter, and of the capacity 
of 6 pints, slung up to receive the juice after each incision, and 
to which reference has been made several times alreadj^ is called 
mye-o. Each palm climber stocks 300 or 400 of these for the 
season. They are made locally and cost Rs. 2 a hundred. 

While the male member of the farailj^ attends to the tree 
and to the extraction of the sap, his wife and children are not idle. 
They too have their share of labour and their daily duties, The 
children prepare the mye-os for the next climbing and place them 
at the foot of each tree, beforehand, cany in g back to the hut 
the vessels containing the juice brought down. There, the 
mother attends to the emptying of these ves.sels into large 
earthen cauldrons. She also attends to the boiling of the juice 
and to the manufacture of the tannyet, a general name for all 
qualities of palm sugar. 

The preparation of the mye-os, before being used at first, 
and each time before they are attached to the tree, is an import- 
ant operation on which depends greatly the quality and, the 
flavour of the sj^rup. When newly bought, the pots are washed 
and exposed, still wet, in rows, with their openings towards a 
fire made of dried branches and leaves ; in short, they are smoked 
for about ten minutes. Hereafter, each mye-o used is washed 
and dried in a similar manner, at least, once a day. Just before 
being placed in readiness to be slung up, a few chip,s of the bark 
of the Tkitya tree {Shorea rohusta), are dropped into each empty 
vessel. The reaction of this bark has the object to retard 
fermentation and seems superior to lime in its effect, as the juice 
retains its full amount of saccharine matter, and does not 
deteriorate in the least. 

The boiling of the juice and the manufacture of the sugar, 
as noted above, are exclusively the part of the toddy climber’.s 
wife. Five large earthen cauldrons, of a capacity, of 2^ 
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gallons each, are kept on the fire continuously. Into the first one, 
the day’s fresh supply is poured, boiled late in the evening to full 
ebullition, in order to prevent fermentation, and is then put by 
until the next morning ; when it is again boiled down to about 
one-third of the original quantity, until it takes the consistence 
of syrup. It is then transferred to the second cauldron to make 
room for a fresh supply."^ In the remaining cauldrons, the 
syrup is meanwhile being reduced to treacle ; the contents of the 
third cauldron being added to the fourth, and, in turn, to the last 
one, until the latter has been filled. At this stage, the treacle is 
taken off the fire, stirred for several hours with a long wooden 
spoon, the yaungma, and allowed to cool. When sufficiently cool 
to be handled, portions of the half solidified mass are taken out 
with a yaukchit, — a small flat wooden spatula,- — and are quickly 
rolled into balls with the hands slightly moistened with water. 
These balls are then placed on a clean mat or on a tray, and 
spread out to dry in the sun. We have here the common, brown 
unrefined sugar generally used and exported, the tcmnyet-longyan. 
There are two better qualities besides ; the tamiyet-lonthe und the 
tannyet-pyuzok, classed and valued according to their degree of 
purity and refinement ; the latter being of a whitish colour. This 
is made to order only, in small quantities at a time, and is not 
exported. 

Ten mye-osf of juice yield 2 viss of tannyet-longycm that 
is to say, a gallon of raw juice will give about a pound of unrefined 
sugar. This quantity varies for the two better qualities in 
proportion with the degree of refinement, the yield being about 
two-thirds less for the superior quality, the pyuzok. A hundred 
viss of Zonyj/an sell at Rs. 15 locally. The middle quality, the 
lonthe, fetches Rs. 20 a hundred viss ; and the pyuzok, obtainable 
in small quantities only, is sold at the rate of 4 annas a viss. 

When in full ebullition, the overflow ot the boiling syrup is checked instantly by a 
pinch of the powdered seed of the castor plant {Rwlmis communis) rubbed against one side, 
at the mouth of the cauldron. 

f 60 pints. 

J' 7| pounds ; one wss, 3*63 lbs. , , 
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A good average tree returns 10 viss (36J lbs.) of longyctn 
in a season. The yield in the male and the female trees is much 
the same, though the Taho flows only for a comparatively short 
period ; the bulk of its supply is given out, at the time of the 
hnyrMthayaimg. The Tamma does not dry up so rapidly. It 
gives less in a day, but the supply is more even and reliable, and 
the juice I’icher in saccharine matter. The ripe fruit, on which 
cattle are fed in the dry season, and the seed add to its value. 
The owner’s share of the produce from each tree tapped is one- 
third for the season ; or, as generally arranged, he gets a day’s 
yield every three days, the toddy tree climber taking the rest. 

The palm sugar producing districts of Upper Burma are the 
Pakokku, the Lower Chindwin, the Myingyan, the Sagaing and 
the Meiktila districts. The following are the chief centres of 
export : Ye.sagyo, Myaing, Pakokku and Seikpyu, in the 
Pakokku district ; Mony wa and JSadon, in the Lower Chindwin ; 
Myingyan, Nyaung-u, Sale, in the Myingyan district ; Sagaing 
and Myinmu, in the Sagaing district; Meiktila and Mahlaing, 
in the Meiktila district. The average exports from the Pakokku 
district alone, by the steamers of the Irrawaddy Flotilla Com- 
pany, for the last nine years, work out to 7,500 tons annuallyr/^ 
It has been estimated that at least an equal quantity is exported 
in country boats, bringing the annual amount of palm sugar 
exported from that district to 15,000 tons, in round figures. 
Exact figures for the other districts mentioned are not available, 
but the total exp»orts in each individual instance would, in the case 
of the Lower Chindwin district, stand at about two-thirds of the 
above given figure ; for the Myingymn district, at about one-half 
only ; for the Sagaing and the Meiktila districts, put together, 
they would not reach above a quarter. 

A few remarks may be allowed, in concluding, on the disad- 
vantages of this industry. A fact that cannot escape notice is 
that palm sugar is manufactured in the districts of the dry zone 
and that the industry i,s, in a way, greatly detrimental to those 


* Pakokku Settlement Report, para. 17, 
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districts, from the agricultural point of view, as well as 
from an economical one — the fuel supply of the future.* It 
consumes a large amount of fuel and has for centuries led to 
indiscriminate forest-cutting. Sugar-making has been mentioned 
as a resource for the peasant to fall back on in bad seasons rf but 
it is not clear how this could be the ease, as the palm trees are 
generally the property of a well-to-do minority, and toddy 
climbing is a profession practised in good and bad years alike, 
requiring a long training and handed down from father to son. 
That the industry is greatly detrimental, there can be no doubt. 
For miles around, at the sugar-boiling season, the country is 
bared of every stick of vegetation that can be found ; so much 
so, that the people are beginning to awake to the fact that fuel, 
even for their domestic use, is rapidly becoming scarce. This 
industry did not grow in a day ; it has been practised from time 
immemorial. There are indelible marks to- show that • where 
now lie vast, sunburnt arid areas, in the past, stood dense virgin 
forests. The etymology of the name of one of the largest 
tannyet manufacturing centres, Myaing, can confirm the above 
statement. Myaing means “ virgin forest, and there are 
ancient writings to prove that the country around was, at the 
time of the foundation of this village, clad with dense forest 
growth ; though, at the present day, the name may sound an 
irony. 

In times of scarcity every second cultivator met with in 
the jungle blames the rainfall, and often the Government : — 
crops were abundant and the heavens propitious in the days of 
his ancestors. But he is blind to the true cause of the evil — 
their recklessness, and his own, in forest cutting. If not restrict- 
ed in this inconsiderate timber- wasting by the proclamation of 
reserved areas, not only will the industry soon be doomed to ruin, 
but the Burman in these parts will miss even the fuel necessary 
to cook his daily food. 


'' Pakokku Settlement Report, para. 18. 
t Pakokku Settlement Report, para. 17. 
J Tam^mfeiing . 


NOTES OF A TOUR IN THE FRUIT, SPICE AND 
PADDY GROWINO TRACTS OF NORTH 
KANARA, BOMBAY PRESIDENCY. 

Br E, HOLMES-SMITH, b.sc., f.u.h.s,, 

Snperniimei^ary Economic Botanist. 

The district of North Kanara is situated about 240 miles 
south of Bombay and constitutes the southernmost part of 
the Presidency having been separated from Madras, or 
South Kanara in 1862 because of its closer trade eonneetion 
with Bombay. It comprises a belt of country of great variety 
and richness of scenery with an extreme length of about 
110 miles from north to south, a varying breadth of 10 to 
60 miles and a total area of 3,910 square miles. Towards the 
south-west it is bounded by the Arabian Sea, on the north-west 
by the Portuguese frontier and sea-board territory of Goa, on 
the north and east by the Belgaum and Dharwar districts of 
the Bombay Presidency, and on the south-east and south by the 
State of Mysore and a small portion of the Presidency of Madras. 
There being no direct railway communication, the most con- 
venient way of approach is by steamer from Bombay to Karwar, 
Before proceeding to describe the actual fruit, spice and 
paddy growing tracts, it would be better to give a general idea 
of the aspect of the interior which is considered the most 
picturesque part of the Bombay Presidency. 

Aspect . — Extending north and south in the line of the 
Western Gh^ts — an irregular chain of central hills of nearly 
2,000 feet altitude known as the Sahyadris— divide the district 
into two main regions : — 

1. A lowland plain and coast tract ; 
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2. An upland plateau and jungle tract — ordinarily distin- 
guished as : ‘ below-ghats ’ and ‘ above-ghats ’ respectively. 

Sloping from the Sahyadris to the west, are several smaller 
hilbranges with numerous isolated spurs. All are densely 
clothed with magnificent and valuable forest and abound with 
big game— tiger, panther, wild boar, wild deer (sambhar), etc. 
Rising in the north and east of the interior, several broad rivers 
traverse the upland plateau for many miles before hurling 
themselves in narrow rocky channels over the rugged granite 
cliffs of the Sahyadris — producing most glorious Avater-falls. 
Continuing on their courses through the Vallejo’s situated between 
the westerly-sloping hill ranges, thej/ eventually form extensive 
winding lagoons which enable small craft to ply to and fro 
with cargoes of fruit, spices, paddy, timber and general 
produce. 

In the month of May, when the rose, purple and lilac flowers 
of the “ taman ” {Lagerstrmmia reginm) are in full bloom on 
the hill slopes, it is indeed most beautiful to sail up one of those 
estuaries, — the waters glistening in the sunshine or reflecting the 
deep blue of the sky and the fruit gardens on either side, with 
their brick-red soil and long avenues of bright green “ arching, ” 
plantains and stately coconut palms, surmounted by the tower- 
ing wooded heights beyond. 

Fruit Gardens. — Below-ghats, the best fruit gardens are 
situated along the banks of the rivers and on the coast land near 
the base of the hill slopes, while, above-ghats, on the north- 
western side— nestling in valleys amongst the hills and shrouded 
in trees— are the famous betel-nut (supari), pepper and spice 
gardens of Kanara with innumerable and extensive plantain, 
orange and coconut groves. 

The chief kinds of fruit grown and exported are 
■ Mango (J/a»yzyera mch’ca, imn. — varieties). 

iSB,c\fm\i{Artocarpxisintegrifolia,Linn.—\B.rB.). 

Cashew nut (A naccwdmm occidentoZe Linn. — vars.). 

GoQoxi'o.i {Cocos nucifera- — vars.). 

FFlmxtBkn {Musa sapienium and M. paradi.$iaca~v&TS..). 
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Lime {Citrus medica, Linn.) — Tars. : Ivnietta (sweet lime) ; 
acicZa (sour lime) ; limonum (lemon). 

Orange [Citrus aurantium, Linn.) — vars. : “ saiitra” (I’ouncl, 
sweet); “ladu” (balloon-shaped, — sweet) ; “ bigaradia” (sour). 

Pomelo [Citrus decihmana, Linn.) — vars.: (1) white pulp, (2) 
red pulp. 

Guava [Psidium giiyava, Linn.) — vars : pomiferum (round, 
red pulp) ; and pyri/erum (pear-shaped, white pulp.) 

Pomegranate [Punica yranatum, Lmn.) 

Custard apple [Anona spuamosa, Linn.) 

The following are grown to a .small e.xtent but not ex- 
ported : — 

Bullock’s heart (Anona reticulata, Linn.). 

Fig [Ficus carioa, Linn. — vars.). 

Tamarind ( Taniarindus indica). 

Papaya (Ccwfca papaya, Linn. — vars.). 

Pineapple [Ananas sativo,, Linn.). 

Rose apple [Eugenia jambosa). 

Jambool [Syzygium jamholanum). 

Bor or Ber [Zizyphus jujiiha, Lamk). 

Kumrak [Averrhoa caramhokt, Linn.). 

Biliinbi [Averrhoa hilimhi). 

Belgaum walnut [Aleurites moluccana). 

Indian walnut ( Terminalia catappct). 

The principal sweet mango vaideties are grafts from the 
famous Goa mangoe.s, and include the following, arranged in 
order of superiority : — 

1. “ Fernandin ; ” 2. “ Ishad” (“ Kala ” and “ Gjla ” ;) 3 

“Kariyel;” 4. “Mushrad;” 5. “ Aphoos ” or “Alphonse.” 

The trees generally come into bearing about the 5tli or 6th 
year after planting, but are not full-grown till 15 years old. 
The average yield of a full-grown tree is about 1,000 fruits, 
weighing from 2 3 lbs. each. The “ Fernandin” variety is oval in 

shape, has a reddish bloom towards the base and possesses the 
best keeping properties. The garden price is Rs. 2 to Rs. 3 
per 100. “ Ishad” is round in shape, sweeter and more juicy 
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than “ Fernandin,” “ Kala” having black and “ Ujla’’ white 
spots or marks when fully ripe. It fetches Ke. 1-8 to Rs. 2 
per 100 ; the others, though larger in size and containing smaller 
stones,” are inferior in point of flavour. The usual price is 
from Re. 1 per 100. It is generally held that the later the 
ripening period the better the mango variety. 

Of sour mango varieties, the best are 

1. “Gaonthi” or “ Chalti ; ” 2. “Appe mavu ” ; 3. 
“ Jirge mavu ; ” 4. “ Muge mavu ” ; 5. “ Pieha mavu. ’’ 

“ Gaonthi” is the most favoured variety being grown in 
every “compound.” The average yield of a full-grown tree is 
about 1,500 fruits which sell at the rate of annas 12 per 100. 
“ Appe” only grows by the side of “ nallas” in the more hilly 
tracts. “ Jirge” is a fine variety, “ Muge” coarse, and “ Picha” 
rather “ stringy.” Large consignments of these sour mangoes 
are shipped to England for the making of pickles and chutney, 
as well as being used locally for the same purpose. At Mulki, 
near Kumta, and Bhatkal in the south, the best specimens of 
mango and jackfruit are raised. Jackfruit, in fact, grows so 
prolifically that it is fed to cattle as fodder. The chief varieties 
are : — 1. “ Bokke or Barko ; ” 2. “ Chakki,” Tilwa” or “ Ambli 
3. “ Nirhalsu 4. “ Berhalsu.” The last two are about the size 
of a full-grown coconut and are exclusively used, when raw, as 
vegetables. “ Berhalsu” is so named from the fruit being borne 
near the roots. “ Chakki” is more juicy, softer, sweeter and 
more, easily digested than “ Bokke,” but lacks the flavour. The 
average yield of a full-grown and well-nourished tree is about 50 
fruits. “Bokke” and “Chakki” are sold by the gardeners at 
Rs. 3 per 100 ; “ Nirhalsu” and “ Berhalsu” at annas 10 per 100. 

As regards coconuts, the finest flavoured ones are grown 
along the coast, while those at Kndlagadda near Yellapur, 
above-ghats, are noted for their extremely large size, quantity of 
“milk” and percentage of oil. The prevailing practice above - 
ghats is to grow “ supari” and coconut palms together and 
below-ghats plantains and coconuts. The average number of 
palms per acre in a first class coconut garden is about 200, They 
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are invariably planted in alternate rows and spaced 12 feet apart 
to permit of ring irrigation. Black salt-mud from the river 
mouths is the chief fertiliser used. At Ankola and Kumta, on 
the coast, a properly tended coconut palm gives a yield of about 
50 to 100 nuts a year, while at Kodlagadda the yield is 60 to 120 
nuts a year, and the price obtained is respectively Rs. 4 and Rs. 3-8 
per 100. The average nett profit from an acre of first class 
coconut garden both above and below ghats is calculated to be 
Rs. 200, the extra profit from the increase in yield above-ghats 
being consumed by the greater expense of hired labour. 

At Amdoli and Bellikerri (9 miles from Karwar), the finest 
cashewnuts are cultivated. There are two varieties ; 1. Yellow; 
2. Red. The average yield per tree is about 600 fruits, weigh- 
ing 6 lbs., and worth from 6 — 8 annas. A sandy soil is best suited 
to their growth. 

In Yellapur taluka above-ghats (2,000 feet altitude) limes, 
lemons, oranges and pomelos are extensively^ grown along with 
the other less important fruits mentioned in the list above. Sweet 
oranges are grown in first class gardens only. The “santra” 
variety is spherical in shape and, though small, weighs about 7 
ounces, while the “ ladu ” weighs about 5 ounces and is recognised 
by a papilla at the base next the stalk giving the fruit a 
characteristic balloon-like appearance. The rind of both is 
moderately smooth, thin and loose, the pulp dark- coloured, 
exceedingly juicy and of excellent flavour. The prices are usually 
Re. 1 and annas 8 per 100. The ‘-bigaradia” or sour oranges 
locally known as “ Hi hannu,” are largely grown and used in the 
'preparation of chutney. The average yield per tree is about 150 
fruits and the wholesale prices realised are annas 8 and annas 6 
per iOO according to size. The thin-skinned red pomelos measure 
7 inches in diameter, weigh about 4 lbs., and along with mangoes 
are considered by some the finest fruits in India. The selling 
price is Rs. 4-8 and Rs. 3 per 1 00. 

Among plantains, the best flavoured are grown along 
the coast. The chief varieties are: 1. “Rasbale;” 2. “Nir- 
bale ; 3. “ Mithabale ; ” 4. “ Raribale ; ” 5 . “ Mysorebale ; ” 
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6. “ Chandrabale;” and 7. “Anabale.” “Rasbale” ranks as best. 
It is about 4| inches long, sweet-scented, of fine flavour and 
very soft and juicy. It is particularly wholesome and fetches 
at the gardens annas 6 to annas 10 per 100. “ Nirbale ” and 

“ Mithabale ” varieties measure about 3 or 4 inches in length. 
They are narrow, thin-skinned, very sweet and of excellent 
flavour. The garden price is annas 4 to annas 6 per 100. 

“ Xaribale ” or “ Saldati ” is quite semi- circular in shape with a 
very thick skin which turns black when fully ripe. Within the 
pulp is pure white, fine-flavoured and very refreshing to eat, 
but if indulged in too freely is said to produce fever. Price, 
annas 5 per 100. “ Chandrabale,” as its name implies, is red 

skinned, likewise also “ Mysorebale.” The former measures from 
6 — 8 inches long and is moderately thick or coarse. The latter 
variety is about half the size, slightly tart and contains many 
seeds. The average yield per tree of these two varieties is 
about 15 or 20 fruits and the price annas 6 and annas 3 per 100 
respectively. “ Anabale ” or “ Bhainsi ” is the largest of all and 
measures about 1 foot long. It is thick and coarse, usually 
allowed to become quite dry bj' placing in the sun and then used 
in fruit curry. The selling price is annas 10 per 100. The red 
or “ kagdali ” soil is regarded as the best of all for plantain 
growing. An acre of first class garden land is capable of con- 
taining 1,200 shoots. Each shoot bears annually only one bunch 
called “ ghadaya,” containing about 100 fruits. The best 
plantains are cut green and allowed to ripen slowly and uni- 
formly by hanging up in a cool dark place. This practice causes 
the fruit to remain juicy and soft, possess a fine colour and fetch 
a better price, besides avoiding destruction by monkeys, squirrels 
and birds. 

The Tamarind, Kumrak and Bilimbi fruits are used in 
preparing des/fr chutney, while the remainder, when ripe, find a 
place in the daily menu of those who can afford luxuries. The 
annual return from an acre of a first class fruit garden is estimated 
at Rs. 500 and the expenses of upkeep are put at about Rs. 200, 
leaving a profit of Rs, 300. 



PLATE XLIV. 




.1. I . Typical River Scene, North Kanaka. 


Entrance to a Cocoanut and Supari Garden, North Kanara, 
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Spice Gardens . — In the spice gardens, besides the betel 
palm “ supari ” (Areea catechu) the spices grown are : — 

Pepper {Piper nigrum vars.). 

Pan {Piper hetel Linn.) grown for leaf only. 

Cardamoms {Elettaria cardamomum). 

Cloves {Eugenia caryophyllata). 

Nutmeg {Mynstica fragran,s). 

Cmger {Zingiber officinale). 

Cinnamon {Cinnamomura zeylamctim). 

Chillies {Cajysicum frutescem). 

The cultivation of “ supari ” is confined to the above-ghat 
talukas of Siddapur, Sirsi and Yellapur. In laying out a spice 
garden, the ground is first of all formed into beds 20 ft. wide by^^ 
trenches which serve as drainage channels. Twelve feet apart 
and two feet from the edge of the drains, plantain suckers are 
set. Raised irrigation channels are formed down the middle of 
each bed and the plantains watered every 15 days during the dry 
weather. After two years young betel palms are transplanted 
into pits dug raid-way between the plantains. The plantains not 
only afford shelter but the returns from disposing of the fruit 
(about Rs. 25 per acre) cover part of the initial expenditure. 
After the young palms have become thoroughly established, the 
plantain shade and catch crop is gradually removed and cardamom 
bushes substituted. It takes about 13 years for a betel palm to 
come into full bearing. One acre of first class spice garden land 
containing about 500 to 800 palms gives an average annual yield 
of 3 khandis (60 maunds or 15 cwts.) of cleaned nuts. The 
price of the nuts varies each season according to quality of 
crop and quantity available. In one khandi (20 maunds or 5 
cwts.) 5 grades of nuts are usually distinguished and, if cut at 
the proper time, the proportion and price is as follows : — 
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One acre, therefore, gives an approximate return of Rs. 310. 
The pepper “ vines ’’ are of three varieties, each dilfering in yield 
and manner of growth, but the quality is practically the same 
in all. The “ kari-malisaru ” variety, for example, gives the 
best yield, but will only grow in what is known as “ kagdali ” 
soil (a red mould), while the other two “ sambar ” and “ arsina 
murtiga ” will only grow in the khaki soapy (talc) clay soil, called 
“ arsina munnu The “ vines ” are trained up the stems of the 
betel palms. Cardamom seedlings are planted in the intervening 
spaces— about 300 going to the acre. The same treatment in the 
way of manure.s, watering, etc., serves for all. After six years, 
the “ vines ” give, on an average, an outturn of 15 to 18 maunds 
(3| to 4| cwts.) of “ pepper-corns ” per acre — value, at Rs. 5-8 
per maund, Rs. 82-8 and Rs. 99 respectively, and after three 
jj^ears, the cardamoms give a return of 1 maund (28lbs.) per 
acre— value Rs. 48. What is reckoned the best “ pan ” (Piper 
betel) comes from Hosakuli, 3 miles from Kumta. The “ Pan ” or 
betel vine thrives best when trained on mango trees. After three 
years, an acre of garden containing 500 vines gives an outturn 
of 40,000 leaves per annum, worth about Rs. 40. A complete 
spice garden in full bearing is calculated to bring in an annual 
return of at least Rs. 400 per acre, but the expenses of upkeep, 
harvesting, etc., being exceptionally heavy (Rs. 280 — Rs. 300) 
there is a clear profit of only Rs. 100^ — -120 per acre. These 
gardens are entirely in the hands of Havig Brahmins — a very 
intelligent and industrious class of men. The most of the fruits, 
nuts, and spices are regularly bought by traders and sent to 
Bombay, Hubli and Dharwar markets. Coconut and other oils 
are extracted and manufactured chiefly in the towns of Hubli 
and Dharwar. 

Paddy Lands . — The paddy-gro wing tracts are confined to 
the below-ghat plain and coast tract and to the above-ghat clear- 
ings and open plateau. Paddy is universally grown during the 
rains, the richer lands yielding a “ waingan ” or spring crop 
afterwards. The soil and climatic conditions above- and below- 
ghats diflering considerably, a short description of each might be 
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interesting as well as explanatory of the methods of sowing, 
cultivation, etc., adopted, but more especially to show how the 
continuous influence of a particular environraent during an 
unknown period of time seems to have determined resultant 
types of paddy best adapted to those conditions. 

Beloiv-gliat Soil. — The low-land plain and coast tract extends 
right along by the seashore for 70 miles and inland about 20 
miles to the base of the Sahj^adri range. It comprises detached 
areas of arable land mostly terraced since the ground has a 
natural slope seawards and the terracing not only checks the flow 
of water during the rains, but prevents the particles of fertile 
soil from the hill- sides being washed away. “ Bandhs ” are erected 
where necessary to keep out the flood waters of the rivers or the 
sea at high tide and to regulate the depth of water in each area. 

The cultivated soil of these flats consists, for the most part 
of a reddish alluvial clay, locally known as “betta” and has 
apparently originated from the laterite or iron clay stone (basic | 
lava) of the hills near the coast. If this clay is not constantly ; 
worked and heavily dressed with green manure, it stiffens into | 
clods and stifles growth. Adjacent to the forest, as well as at ! 
the upper ends of the valleys, the soil differs in texture, being : 
more of the nature of a red mould with a large proportion of I 
vegetable and other organic matter and an abundance of white I 
mica particles — probably derived from the gneiss and micaceous 
schists which underlie the laterite rock. This particular soil is ; 
called “kagdali” and forms the fruit garden soil already I 
referred to. 

At the lower ends of the valleys and bordered by the rivers ; 
are the so-called “ Kar ” lands, inundated during the monsoon^ 
with brackish water, and after the floods have subsided, a -fine rich 
alluvium is deposited called “ bailu ” upon which “ wain gan ” ori 
spring paddy is grown under irrigation. Wherever this deposit! 
abuts upon the shore, it becomes overlaid or mixed with drift 
sand and then receives the name “ pullan.” 

The sandy soil of the coast called “rnajalu” is naturally; 
poor and much broken up by salt water creeks, but all the same 
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it is able to produce a crop of paddy and afterwards a crop of 
first-rate vegetables, if watered from temporary wells dug 
close by for the purpose. The vegetables include a large number 
of varieties of Cucumbers, Gourds, Melons, Brinjals, Tomatoes, 
Sweet Potatoes, Yams, Onions, Garlic, etc., “tatti” houses and 
frames being erected for growing the first five of these. 

In addition, there are at certain coast places, e.^., Kumta, 
Madangeri, Molki, etc., large areas of reclaimed shore, called 
“ gazini, ” composed of black mud with varying quantities of salt, 
decaying oyster shells and other organic matter. The amount 
of salt present determines the particular variety of salt-paddy 
that can be grown, but the presence of too much shell-lime is 
detrimental to the growth of all varieties. 

Still another type of soil known as “Makki ” is met with, 
in patches, at varying altitudes. It is stonjq coarse and porous, 
being simply the weathered crust of underlying murum and 
varies in depth from a few inches. (Compare the soil of the 
“ khushki” or dry-crop land above-ghats.) 

Thus, below-ghats there exist seven different types of soil, 
each and all of which are peculiarly suited to the growth of 
particular varieties of paddy. 

Ahove-ghat Soil. — Above-ghats, the land, as already men- 
tioned, is a more or less level plateau covered with extensive 
jungle. In former times the Kunbi tribes burned or cut down 
portions of the jungle and sowed the land with “ragi” (Eleusine 
coraeana) or “bajri ” {Pennisetiim typhoideum) — generally known 
as “kumri” or “ jhum” cultivation. These clearings now form 
many of the paddy and dry-crop lands. The types of soil range 
from a khaki-coloured and extremely moist soapy (tale) clay 
called “ arsina munnu ” to a ferruginous clay-loam largely mixed 
with milky quartz and ironstone gravel, shading off gradually 
into the black cotton soil as the Hubli and Dharwar Districts in 
the north-east are approached. 

The soapy clay, formed from the outcropping talc and mica- 
ceous schists, when mixed with liberal supplies of well -rotted leaf- 
manure and CO wdung, forms the soil of the betelnut and spice 
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Typical Supari and Spice Garden above Ghats, ^Torth Kanaka. 


Typical Bird’s-eye View of Fruit Gardens and Paddy Bands below Ghats, North t 
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gardens at Siddapur, Sirsi and Yellapur on the -western side, 
while the richer loam constitutes the soil of the fruit gardens 
and the basis of that in the lower lying paddy lands, from 
Siddapur in the south as far north as Mundgod and Yellapur 
talukas. 

Tlie soil proper of these paddy or wet lands called “ tari,” 
contains an abundance of decaying vegetable matter, receiving, 
as it regularly does, the rubbish and silt washed down by the 
heavy rains from the forest and garden lands above. On the 
higher levels, notably around Hubli and Dharwar, the “ khusbki ” 
land in which the dry crops flourish (Millets, Sesamuin, Saf- 
flower, etc.) is a coarse red gravel containing varying amounts of 
organic matter, while the soil of Haliyal taluka, in the extreme 
north, forms a distinct contrast to all the others, being a bluish- 
green clay derived fi’om the chlorite slate and other transition 
rocks which form an outstanding feature of the geology of that 
district. 

For irrigation supplies the people are entirely dependent 
upon a few mountain streams, wells, or underground springs, 
conducted into huge stone-built tanks. The soil being always 
moist, however, some of the finer and better v^arieties of paddy 
are grown, while, in the spice and fruit gardens, draining has to 
be carefully attended to during the rains. The paddy lands are: 
terraced wherever the ground slopes, “bandhs” being also form-i 
ed to retain the monsoon waters and the overflow from garden^ 
lands. As the fields, and more especially the orchards, are often^ 
ravaged by wild boars and deer from the jungle, high, strong,^ 
wooden fences bound together with barbed wire form a barrier 
all round with sometimes an additional hedge of live thornj 
bushes, such as Prickly pear {Optmtia 7i,{y?n(?a?is), Milk bush 
{Euphorhia tirucalh), M.ysore thorn {Cmcdpmia sepiciria), etc. 

A broad ditch, serving at times as an irrigation or drainage 
chafinel, surrounds the whole garden, very often with four 
or five alternating rows of coconut palms on either side. 

En p)asscmt, the village of Ekambi, about ten miles froni 
Sirsi, is named after what is described as “ the largest and most 
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magnificent specimen of wild mango tree in India ” to be seen 
growing on the outskirts of the jungle close by. 

Climate . — ^One of the most notable features in the climate 
of North Kan ara is its equable temperature throughout the 
year. In the coast plain the temperature varies from 84 '3° F. 
in May to 75 '9° F. in January and averages 80 'I® F. ; while 
above-ghats it varies from 82 'S” F. in April to 72‘7° F. in 
January and averages 76 ‘2° F. The normal humidity below- 
ghats is 74° and above-ghats 57'’. As regards i^ainfall, the returns 
show that this is much higher on the coast than in the uplands, 
and also varies north and south in these divisions. On the 
north-west coast the average annual rainfall is 116‘6 inches and 
on the south-west 139’85 inches ; while in the northern uplands 
it is 47’8 inches, and in the southern 95’62 inches. Local 
position has considerable influence — distance from the sea on one 
hand and from the crest of the Sahyadris on the other are the 
chief points determining the rainfall. In the coast tracts in 
June, for e.'cam pie, the clouds are driven against the western 
slopes of the Sahyadris and the country is flooded. In the 
uplands, beginning early in May, intermittent showers fall, the 
clouds being apparently attracted to the wooded heights, while 
further east they very often float far overhead without breaking. 

Paddy /SoiiJMip'.—Below-ghats paddy is either broadcasted 
with dry seed ( “here bhatta”) or with sprouted seed ( “ mul 
bhatta ” ) or else transplanted ( “ neti bhatta ” ) depending on 
the nature of the land. The “ bailu,” “pullan” and “kar” 
lands are usually transplanted ; the “ gazini,” “ majalu ” and 
“ betta ” lands are sown with germinated seed, while the “ makki ” 
lands are broadcasted in the ordinary way. The outturn, 
quality and consistency of grain follow this same order. The 
using of germinated grains is economical, in that it saves a 
quarter of the sowing seed, and ensures a more even as well as 
an actual crop should the seed have been obtained ofthand ; 
moreover, it seems the only possible way of sowing in, or 
dealing with, the extremely soft, sticky and boglike clay or 
fertile mud after the rains have set in. 
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Above-ghats, ou the other hand, the paddy is nearly all 
drilled ( “ kurige bhatta ”), partly owing to the lower and less 
certain rainfall, but more particularly on account of scarcity and 
price of hired labour, since most of the farm coolies migrate to 
the below-ghat villages for the rainy season. Hence it is more 
profitable to drill the paddy whenever the prenionsoon showers 
break ; all that remains to be done during the rains being one 
or two weedings, generally carried out by the cultivator and his 
family. The migration of the people is due to the malarious 
nature of the villages during the latter half of the rains. The 
proximity of the jungle shuts off air currents and causes the 
atmosphere to be close, steamy and unwholesome, while the 
stagnant water forms a favourable breeding ground for the 
dreaded “anopheles” mosquito. Pood stuffs, clothes, etc., are 
more expensive, having to be brought by road either from the 
nearest sea-port, Kumta — 40 miles oft’, or the railway at Hubli — 
a distance of 60 miles. 

Paddy Manures. — The question of manures for paddy is a 
delicate one in Kanara. Below-ghats all the lyots assert that 
iron clay makes poor soil, and therefore the one and only manure 
suitable for the growing of paddy is “ soppu, ” i.e., a mixture of 
green leaves and cowdung. In the olden days, before the Forest 
Department was in existence, the people used to go to the 
forests and cut down as much green leaf as they required. This 
was then spread on the floors of their cattle sheds and, after 
three or four days, removed and placed in a heap outside. Later 
it was carried to the fields, spread-over and ploughed-in. The 
continual and promiscuous cutting of forest trees had to be put 
a stop to, as valuable timber trees were being ruthlessly des- 
troyed and, what was even worse, whole hill-sides were being; 
denuded, with the not unnatural result that when the heavy rains i 
fell, all the soil was washed away, leaving only bare rock. 

The contour and climatic conditions were thus rapidly under- : 
going a change ; hence it necessitated strict rules being enforced i 
by the Forest Department. This procedure naturally created I 
great discontent amongst the ryots, but recently more liberal; 
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privileges have been conceded to them. If the growing of green 
manure crops were adopted, the ryots might be to a certain 
extent independent of the Forest Department 

Above-ghats, the soil, being of a richer and less clayey 
more open) nature, there is not the same necessity for green 
manuring. Cowdung, dead leaves, paddy-straw, paddy-husk and 
wood-ashes mixed together are ploughed in, or this same mixture 
is burned on the ground first of all. 

The black cotton soil of Dhamvar District is not considered 
so suitable for paddy cultivation, and the rainfall being somewhat 
precarious forms a limit in this direction. Tank irrigation is 
however, resorted to in certain places. Generally speaking, it 
may be said that in North Kanara paddy is grown in every type 
of soil, provided the rainfall is not less than 45 to 50 inches. The 
number of types of paddy grown, each possessing some charac- 
teristic feature, is very large indeed and forms the subject of an 
investigation at the present time. This short survey, however, 
makes it obvious that the paddy plant possesses a remarkably 
ready power of adapting itself to a wide range of environmental 
conditions when aided, to a greater or less extent, by artificial 
means. As in most plants, this adaptation is indicated outwardly 
in a specific manner. The higher and drier land paddies are 
short and weak stemmed, with coarse, bristly or awned o-rains, 
ripening early and giving a varying yield comparable with the 
respective fertility of the soil. The straw of these varieties 
makes excellent fodder, being soft, juicy and low in indi<.estible 
cellulose content. (“ Patni ’’-Plate XLVI). The lo w-lyin a, rich, 
moist or flooded lands produce the long, thick-stemmed varieties’ 
giving small, scented, smooth, awnless grains, late ripenino- and 
highdnyields. (‘‘ Parmal sal ’’-Plate XLVI). The salt paddies, 
on the other hand, are generally long and thick- stemmed, with 
Luge, coarse, awned or awnless grains, giving a high outturn and 
ripening early ] but the taste of the grain is musty and rather 
unpleasant. (“ Kagga ’’—Plate XLVII). 

Yellow, brown, red, black, etc., types of husk (both glumes 
and pales) occur in all, with either white or red seed-coats 
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(pericarps). As regards etymology of nomenclature, in the 
majority of cases the characteristic shape, size, colour, habit, 
taste, etc., of grain ; its similarity to other flowers, seeds, fruits, 
tubers, etc., in respect of scent, shape, appearance, etc.; association 
with particular places and soils, as well as personages ; methods of 
sowing, cultivation, etc., have all given rise to a vocabulary of 
names which at first sight appears rather bulky, but on investi- 
gation proves to be largely composed of synonyms from the various 
dialects — Marathi, Hindustani, Sanskrit, Kanarese and Tamil. 
Even two neighbouring villages have different names for the 
same variety. Any attempt at a practical classification, after' 
pure cultures have been obtained, seems necessarily based upon 
such like considerations. 

Note , — ^The pliotogniplis ill PliUes XLI V and XLV illastrating this ai-fciclc 
were kindly supplied by Mr. F. J. Varley, formerly Collector of North Kanara, 
and Mr. G. Laird MacGregor, Collector of Dharwar, 


A SIMPLE HONEY-EXTRACTOR. 


B? T. BAINB]IIGGE FLETCHER, n n., f.e.s., f.z.s,, 

Offl/, Imperial Enlomologisf , 

\_Memher of the British BeeJiee2)ers^ Association.] 

The recent want of an extractor to remove surplus honey 
from the bee-hives at Pusa led us to construct, with the help of the 
Farm blacksmith, a simple machine which proved quite effective, 
and of which a description is given here as it may prove equally 
useful to other bee-keepers in India, who own only a small 
number of hives, though it is unsuitable for a large apiary as 
only one comb can be operated on at a time. Its construction, 
for which no originality is claimed, is quite simple and well 
within the reach of any ordinary skilled blacksmith or mechanic. 

Like all similar machines, its action depends on the principle 
of centrifugal force. We all know that if we tie a weight on to a 
string and whirl it round there is a perceptible pull on the string, 
and that, if we suddenly release the string, the weight will fly off 
at a tangent. This is the principle we employ. By revolving 
the frame, the honey is thrown out of the cells without damaging 
the comb, which is afterwards given back to the bees to clean and 
refill. The honey is in fact thrown out just like water from a 
trundled mop. 

The extractor revolves around a long, round, iron pin or stake 
(A A), sharp-pointed at the lower end, which is thrust firmly 
into the ground, and provided with a narrow metal collar (B) on 
which rests the weight of the moving parts. These are suspend- 
ed from a hollow iron tube (C), which fits over the central pin A 
and rests on the collar (B). To one side of (C) is riveted the 
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handle (D), the top of which is loosely covered with a piece of 
bamboo (E). To the opposite side of the tube (C) are riveted 
two iron V-shaped arras (F) which support the honey-can (G). 
This latter may be made of stout tin-plate — the ordinary kerosene 
tin of commerce provides suitable material — but galvanised iron 
must not be used ; it must of course be closed at the bottom and 
on the outer side, which is rounded, but the inner side {i. e., the 
side nearest the tube C) need not be closed above the lower arm 
of the supporting bracket (If), as shown in the sketch. Inside 
the honey-can is fitted a wooden framework (H) to receive the 
cage (K) in which is placed the frame of honeycomb (not 
shown in the figure). This wooden frame is, of course, open at 
the top and slotted at each lower angle (J) to take the projecting 
end of the bar-frame. The cage (K) is made of tin and may be 
open on one side, as shown in the sketch. The narrow ends 
slide up and down in the frame (H) and the outer side is made 
of large-meshed wire-netting ; as noted above, galvanized wire- 
netting must not be used ; if nothing better is obtainable, the 
galvanizing must be burnt off. 

The method of use is quite simple. The frame of comb is 
fitted into the tin cage (K) and the whole slid into the wooden 
frame (H). The whole process is explained below. 

The dimensions of the machine will be governed primarily 
by the size of the comb-frames, but, to get the best results, the 
outer surface of the comb should, during extraction, be placed 
six inches from the centre of the spindle around which it revolves. 
The standard size of frame, to which all bee-keepers should 
conform to secure uniformity, is 14 inches long by 8|- inches 
deep (outside measurements), the top bar being 17 inches long, 
thus forming a lug at either end for convenience of handling and 
for suspending the frames in the hives. 

Assuming that the combs are full of honey and at least 
two-thirds sealed over — the longer the honey remains in the 
hive, the more perfect the ripening— they should be removed 
and the bees gently shaken or brushed off. It is assumed that 
the combs to be extracted contain nothing but honey, and that no 



HONEY-EXTRACTOR : BAINBRIGGE B'BETCHER. 


395 


brood (immature bees) is contained in them. This end eau easily 
be attained by the use of a sheet of queen-excluding zinc between 
the brood-chamber (the lowest section of the hive) and the supers 
in which honey is to be stored. 

The honey-cells, being capped over with wax, will require 
to be opened up, and this is easily done by slicing ofP the capping 
with a large flat-bladed knife. Almost any large flat knife may 
be used, an ordinary breadknife answering admirably. ’Whatever 
form of knife is made use of, it must first be dipped in hot water 
and wiped dry. To uncap, grasp a frame firmly by one end of 
the top bar, resting the other end on a dish so that the comb is 
inclined outwards. Then take the warm knife and cut upwards, 
shaving oft’ the cappings which will fall in the dish. Reverse the 
comb and uncap the other side in a similar way. 

The comb is now ready for extraction and may be slid into 
the caofe which is itself slid into the frame of the machine and the 

O 

handle turned slowly. Experience will soon show the speed at 
which the machine should revolve to throw out the honey ; this 
will vary with the honey itself, but in any case the mmirrmni speed 
necessary is to be used. In the case of new or un wired combs, 
it is best to extract only about half the honey in the first 
side, then reverse and extract the whole of the honey in the 
other side, then again reverse and finish extracting the first side. 
By proceediiig in this way, we avoid some of the pressure exert- 
ed by the full cells on the inner surfiice of the comb upon the 
empty outer side. 

The honey will all collect at the bottom of the can of the 
extractor, whence it may be poured into any convenient empty 
vessel. It will contain small particles of wax and other impuri- 
ties and will therefore lack a proper brightness of appearance. 
To remedy this, the honey should be strained through a piece: 
of clean cloth or flannel freshly wrung out of hot water ; it will 
run through very slowly of itself, but by twisting the cloth it 
may be made to strain through quite rapidly. The honey is nowi 
ready to be put away in jars or other receptacles in which it is 
to be stored. 
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There are three main rules to be followed when extractino- 

, C5 

honey. Firstly, never revolve the machine more rapidly than is 
absolutely necessary, or there is great liability of breaking the 
combs. Secondly, never extract honey in any place frequented 
by bees ; otherwise, the presence of honey will attract bees and 
they will start fighting and robbing and causing a disturbance 
which will be difficult to stop. For the same reason, great care 
should be taken never to spill honey about anywhere near the 
hives. Thirdly, do not extract honey from comb containing 
immature bees, or the brood will be killed and the honey 
spoilt. 

After the honey has been extracted, the empty frames 
should be given back to the bees to clean up and refill, and the 
Extractor thoroughly cleaned with hot water and carefully 
dried. 

It is not generally realised what a %vasteful practice it is to 
simply express honey from the comb by squeezing it out from 
the wax. Wax is a very expensive product for the bees. Ex- 
periments have shown that it takes from 10 to 21 lbs. of honey 
(the quantity varies under different circumstances) to produce 
1 lb. of wax and we shall not be far wrong in taking 15 lbs. as an 
average figure ; that is to say, the bees require to consume 15 lbs. 
weight of honey to make up for the enormous wear and tear of 
their tissues caused by the secretion of a single pound-weight 
of wax. The great advantages of an extractor are therefore 
obvious : not only does it economise honey by preserving for 
future use all the wax except a thin layer of capping, but it 
saVes the bees a great waste of time in building up new cells — two ' 
points which will be found to have a very important bearing on 
the amount of honey produced by a hive in the year. 

A. brief summary of what is being done at Pusa in the way 
of bee-keeping will probably save a great deal of correspondence. 
We have in India three common kinds of wild honey- 
bees 

X^) Apis dorsata, B, very large species which lives in the 
hills and the damper regions of the plains, and makes a single 
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large comb which may measure four or five feet across and w'hicli 
is usually hung under the horizontal branch of a tree or amongst 
rocks. This bee does not occur at Pusa and we have not 
experimented with it, but it has the reputation of being very 
fierce and untameable and its habit of building only a single 
comb makes it difficult to work with, 

(ii) A^ns incUca, a species slightly smaller than the European 
honey-bee but very similar to it. This builds several parallel 
combs, generally in a hollow tree, and is kept in a state of seini- 
cultivation in some places, notably in Assam, boxes being placed 
for the swarms of wild bees to occupy. This bee has been tried 
at Pusa, but we have not found it at all satisfactory as it seems 
quite unable to withstand attacks of wax-moths, which tunnel the 
combs to such an extent that the bees desert them in disgust 

(iii) Apis florea, a very small bee which hangs its small single 
comb in trees and bushes and on buildings. The honey is excel- 
lent, but the whole comb is so small as not to repay cultivation, 
especially as this bee also suffers badly from wax-moths and is 
therefore difficult to keep. 

In the hills, a variety of the .European bee is kept at Simla 
and other places, but this bee does not do well in the plains — at * 
least, those which were brought to Pusa proved a total failure. 

We have been experimenting at Pusa with a new kind of 
bee which we hope will do well in the plains of India; up to the 
present it. has proved a succeiss, but we shall require a great deal; 
more experience of it under hot weather conditions before we 
shall feel justified in recommending it to inquirers. 

At the present time there is no race of bees which we can; 
recommend to would-be bee-keepers in the plains of India. 

Of the native races. Apis indica seems to offer the best 
chance of success, but the bees should be kept in proper frame- 
hives and this means that everything will have to be done on a 
scale different from the standard adopted for the English honey- 
bee ; for example, the combs will have to be differently spaced 
and the foundation and queen-excluders will require to be of 
different sizes, necessitating special machinery to make them. : 

27 : 
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In any case, bee-keeping can only be recommended as a 
supplementary source of income and not as a sole means of 
livelihood. Anyone who contemplates embarking in this pursuit 
is strongly recommended to do so on a small scale only ; two or 
three hives are suificient to start with, and this number may be 
increased as experience is gained. 


THE WAX-MOTH. 

By T. BAINBRIGGE FLETCHER, e.n., f.e.s., f.z.s., 

Officiating Imperial Entomologist. 

The Wax-Moth {Galleria mellonella) seems to have been 
originally an inhabitant of the Euro-Asiatic continent and of 
Africa north of the Sahara, but is now spread by human agency 
over practically the whole world. If not an original native uf 
North America, it was doubtless taken there with some of the 
earliest hives of bees impoi'ted from Europe. It is said to have 
been introduced into Australia from Europe before the year 
1878, when it was recorded from Queensland, and was first 
noticed in New Zealand about 1904, having probably been ; 
brought in from Australia. In India and Ceylon it is common 
everynvhere, being particularly abundant in the p]ain.s of India 
during the rainy season. 

Throughout the whole area of its distribution, the Wax- 
Moth is looked upon as one of the major enemies of the aphny. 
In India, in districts Avhere bees are not domesticated, it attacks I 
the combs of the wild honey-bees to such an extent that the ; 
bees often desert their nests in disgust and swarm off to found : 
a new one, while it is very rare to find a deserted comb which 
does not bear traces of the ravages of this pest. 

The damage is done wholly by the caterpillar, Avhich tunnels 
through the bees’ combs, lining its galleries with a profuse web | 
of silk. This presents a very characteristic appearance in the: 
later stages of the attack, by which time the comb is often : 
riddled with galleries and almost hidden under a layer of white! 
silky webbing. The wax itself seems to form the sole food of| 
the caterpillar, neither the immature bees nor the honey being! 
eaten by it. 
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Life-History. 

The eggs (Plate XLVIII, fig. 7) are very small, about half 
a millimetre (one-fiftieth of an inch) in length, with a smooth 
surface, and are laid by night, being deposited always in the 
comb, in a more or less concealed situation. They are usually 
laid in small clusters containing as many as forty eggs, but 
are sometimes deposited singly. The edges of a brood-comb 
seem to be preferred for oviposition by the female moth. In 
the Pusa Insectary broken pieces of honey-comb were supplied 
to the moths, and they usually laid their eggs in cells along 
the broken margins ; in places where the walls of a cell were 
pressed down so as to afford a hidden corner, such corners seemed 
to be preferred to any other situation for oviposition. The 
moths are rather sluggish in the daytime and may sometimes 
be seen at rest then on walls, posts, etc. ; in the evening they 
become active and flit about around the bees’ combs watching 
for an opportunity to lay their eggs. The majority of these 
appear to be laid on the first night after the moth’s emergence, 
and the short life of the moth itself (as shown in the following 
table) appears worthy of remai'k. 

Details of oviposition of Wax-Moth as recorded in Pusa 

Insectary. 
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Details of oviposition of Wax -Moth as recorded in Pusoi, 

Insectary — -eoncld. 



Date of 

Emergence and 
Pairing. 

Number 

laid. 

Eggs. 

Laid 

on night of 

Male died. 

Female died. 

9 

9th May ... 

Nil 



10th May. 

10 

loth „ 

76 

10th May ... 

12th May ... 

nth „ 

11 

nth „ 

4 

11th „ 


12th „ 

12 

7th ,, 

4 

8th „ 

Oth May 

9th ,, 

13 

9th „ 

36 

9th „ 


lOtli „ 

14 

lOth „ 

6 

loth „ 


nth „ 

)5 

nth „ 

Nil 




12th „ 

10 

10th „ 

Nil 


leth May ... 

nth „ 

17 

nth „ 

46 

nth May ... 

l.Sth 

12tli „ 


The eggs are white when first laid but turn dull and sullied 
before hatching, and ax-e then exactly concolorous with the wax. 

The young caterpillars escape from the egg by biting out a 
hole of exit; on emergence they do not eat the empty egg-shell, but 
immediately commence to run about very actively in search of a 
suitable place to tunnel into the wax of the comb. The cater- 
pillars hatching from a cluster of eggs do not all commence to 
feed at the same place, but scatter over the comb, each buri'owing 
in sepai’ately, the places of their entiy being indicated by a mass 
of small globular fragments of wax. Fi’om these points they 
tunnel into the comb in all dii’ections, feeding on the wax and 
lining their galleries with a pi’ofuse lining of silk in which are 
entangled minute blackish pellets of fims. In badly infected 
combs, in which there are many larvae, the whole surface of the 
comb is sometimes covered with a mass of this fine webbing and 
there seems little doubt but that the caterpillars spin these 
strong silken galleides as a protection to secure themselves from 
the bees as they advance in their work of destimction. 

The young caterpillar on emei’gence fi’cm the egg is about 
1 millimetre (./j-th inch) long, of a dirty- whitish waxy colour, 
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with a j^ellowish head smaller than the prothorax which is the 
broadest segment of the body ; it is slender and grub-like on 
account of the prominence of the thoracic (true) legs. As noted 
above, it burrows into the comb, particularly in the septum sepa- 
rating the two layers of cells, and feeds on the wax, eating neither 
the honey nor the immature bees which may be in the cells. 
Here it lives and grows until after four or five weeks it becomes 
full-grown, when it is about 20 — 25 millimetres (-Ith to 1 inch) 
long, cylindrical, smooth except for a few short hairs, of a dirty 
white colour, Avith a red-broAvn head and a pale-yellow protho- 
racic shield mottled Avith broAvn. (Fig- 2). The grown-up 
caterpillars are also active, but not nearly so active as the 
young ones. 

When full-fed the caterpillar spins a white silken cocoon 
either in the comb on Avhich it has been feeding or in some 
corner or crack of the hiA’^e or its surroundings. The cocoon 
(fig. 8) is closed completely at one end, but the other open 
end, that toAvards AAdiich the head of the pupa is turned, is left 
except for a feAV loose fibres of silk. In many eases the 
caterpillars all spin up close together, so that the cocoons are 
fastened together in a solid mass ; this is especially the case Avhen 
a crack or corner is the site selected. The pupa (fig. 4) 
contained inside the cocoon is from 10 to 15 millimetres 
(|- to f inch) long, yelloAv, and Avith a minutely toothed ridge 
running along the mid-dorsal region. On the anal extremity are 
four small eremastral hooks, but these do not appear to be 
entangled in the fibre of the cocoon as a general rule, though this 
Avas of course their original function. The empty pupal shell is 
left inside the cocoon on the moth’s emergence. 

The moth itself (figs. 5, 6) is a rather stoutly-built 
insect, measuring 25 to 40 millimetres (1 to 1|- inches) across 
the outspread foreAvings Avhich are of a reddish-brown-grey colour, 
lighter toAA'^ards the outer edge ; the hindwings are grey-brown. 
As is usually the ease amongst moths, the females are, as a rule, 
larger than the males and can easily be distinguished by the shape 
of the outer edge of the forevving, which is straight, Avhilst in 
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males it is concave. [Compare figs. 5 (male) and 6 (female).] 
The moth is not seen about verjr often in the daytime, but 
may occasionally be observed at I’est on walls; etc., when it sits 
with its wings folded into a triangle. (Pig. 1.) 

The whole life-history of an individual moth covers a 
period of about six to eight weeks from egg to adult, The 
following table shows the life-history of some of the moths 
reared in the Pusa Inseetary : — 


Life-cycles of Wax-Moths in Pusa Inseetary. 



Eggs laid on 
night of 

Larva 

hatched. 

Larva 

pupated. 

Moth 

emerged. 

Life-cyde 
in days. 

1. 

8th May ... 

I5th May ... 

‘28th June... 

6th July ... 

59 

2. 

9th „ 

16th „ ... 

17th „ .. 

25th June ... 

47^ 

3. 

9th „ 

16th „ ... 

‘2nd July... 

10th July 

62t 

4. 

10th „ 

17th „ ... 

15th June... 

23rd June ... 

44^ 

5. 

10th „ 

17th 

5th July ... 

I3th July 

64t 

6. 

llth „ 

18th „ . 

20bh June ... 

29fch June ... 

49* 

7. 

nth „ 

18th „ ... 

5th July . 

13th July 

63t 

8 . 

29th March ... 

6th April... 

3rd May . 

llth May 

43 


* Shortest and f longest cycles of same V)rood.s. 


Remedies. 

Practically nothing can be done to exterminate the moth in 
India owing to the colonies of wild bees, some kinds of which 
occur almost everywhere and provide the moth with suitable 
food. In the case also of bees kept in a more or less domesti- 
cated condition in walls of houses, earthenware vessels and 
ordinary box-hives, little can be done without practically destroy- 
ing the whole comb, as it is not possible to examine the nest 
properly and check the damage before it has assumed unduly 
large proportions. In these cases it is, of course, impossible to 
fumigate the combs to kill the caterpillars without destroying the 
bees as well. 

The universal prevalence of this destructive moth is one of 
the strongest arguments for the use of modern forms of beehives 
in India. The use of a bar-frame hive, in which every comb can 
be taken out and examined carefully, should be an absolute 
guarantee against any extensive damage by this pest. The 
golden rule of Bee-keeping, “keep every colony strong,” if 
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oarried out, will do much to mitigate the pest, for the bees them- 
selves will generally keep the moths from the combs if their 
numbers are sufficient to cover all the frames ; Italian bees in 
particular keep guard against the Wax-Moth, though the native 
Indian bees are apparently less vigilant. No cracks or chinks of 
any sort should be allowed in the hive ; all such should be filled 
up with putty or clay. Never leave old combs or pieces of wax 
lying about, as such are sure to be attacked by the Wax- Moth ; 
they should be put away in tight boxes with a little naphthaline, 
which can easily be evaporated off again when they are wanted 
for use. 


Explanation of Plate. 

Wax-Moth [GaUeria mellonella, Linn.) 

Fig. 1, Piece of comb, showing Eggs, Caterpillar and Moth in resting 
position. Natural size. 

„ 2, Caterpillar (full-grown). 

„ 3, Cocoon. 

„ 4. Pupa. 

„ 5. Male moth. 

„ 6. Female moth. 

„ 7. Cluster of Eggs (greatly magnified). 

(The natural sizes of figures 2—6 are indicated by the hair- 
lines shown alongside each.) 





MANGO CULTIVATION. 


By T>. L. NARAYAN RAO, 

Proprietor^ Nursery Gardens ^ Hyderabad (Deccan), 

The mango is pre-eminently the fruit of India and rich and 
poor anxiously wait for the advent of the mango season. In 
gardens it is given the foremost place and its absence in any 
garden is a matter for regret. There are no reeoi'ds available as 
to the actual area under mango cultivation in India. This is 
probably due to the difficulty of securing even approximately 
correct information regarding the innumerable varieties scattered 
all over the land. The total area is undoubtedly large. 

The cultivation of mangoes is not equally remunerative 
everywhere. In Northern India where the tree is common, 
good mango fruit sells at 20 seers or more per rupee, and in 
Hydei’abad good local fruit is never sold at more than 8 seers 
for the rupee— the average being only 4 seers. Though Hydera- 
bad possesses extensive gardens in and around it, yet the local 
supply which is available in May and June is always insufficient 
to meet the demand. Out of season and early in season Hydera- 
bad gets its supply of this fruit from other parts. 

The consignments of mangoes from the East Coast, Poona, 
Bangalore, Chittoor, Salem and other places compete fairly with 
the local supply even after paying railway freights for long 
distances. 

Many people in the Deccan and other places complain that 
mango gardens are run at a loss. Others are planting large 
areas with it as a safe investment in the belief that they must 
pay. Some of the large mango gardens were planted by rich men 
when the economic conditions of the country were different from 
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what they are now, with the special object of getting as many 
good varieties of fruit as possible for persona] requirements, while 
profit was only a secondary object. Other gardens planted partly 
for personal needs and partly with commercial motives are only 
imitations of the above with regard to principles of gardening. 
In them very little eai'e is taken with respect to selection eithei- 
of soils or of varieties of mango. 

The idea that mangoes grow equally well in shallow and in 
deep fertile soils is not based on a careful observation of facts. 
All successful mango gardens are situated in soils which have at 
least a depth of 5 feet with good drainage and moisture under- 
ground. Hence the fact remains that the best yielders and 
longest lived and healthiest trees are found in deep fertile reten- 
tive soils. In places like the districts of North Arcot, Salem, 
Bangalore, Bunganpally and the vicinity of Waltair, etc., where 
the successful cultivation of mangoes has become tx’aditional, tbe 
garden owners possess much practical knowledge on the subject. 
In these districts, varieties eminently fitted for commercial pur- 
poses were selected long ago and grown extensively with the 
result that these districts have been able to supply mangoes 
every year to distant markets up to the end of August or even 
later*. (1) Dilpasand, (2) Thoothapari, (3) Neelain, (4) Kala- 
pahad, (5) Nawab Pasand (Roomani) at Arcot, (6) Benishan, and 
(7) Shakerpara at Bunganpally in the Kurnool district are the 
chief commercial varieties. These varieties have spread to almost 
all places in Southern India and the Deccan and are easily recog- 
nised by gardeners. 

The illustration given under the name of Thoothapari at the 
end of Profes.sor Woodrow’s book “ The Mango ” belongs to tlie 
real Dilpasand and not to Thoothapari. 

Sure- Bearing. 

The mango tree, even when grown in a suitable soil and 
climate, is a very uncertain bearer audit is very difficult to 
forecast whether the crop will be good or bad. The hundreds 
of varieties advertised by nurserymen might be mangoes of 
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very good quality, but a majority of them and a very large 
majority of seedling mango trees in the country are very un- 
reliable with, regard to fruit-bearing. Some of them do not 
even blossom once in two or three years, but the commercial 
varieties mentioned can be relied upon to give at least partial 
crops every year. If half the number of existing trees were to 
bear fruit every year, the local markets would be glutted and 
people would be compelled to find new methods of exporting- 
surplus fruit to foreign countries. 

The habit of mangoes in producing fruit varies with soil and 
climate. The Peterpasand of Madras is the same as the Pairi 
of Bombay or the Goabunder of Hyderabad or the Badami 
of Ohittoor. Being a very rapid grower, this tree is exten- 
sively cultivated in all those places and its fruit comes very 
early to the market, but it is a shy bearer here. 

The well-known Alphonso of Bombay, known in Madras 
as Kaderpasand, and its type the Russapuri of Bangalore is also 
a very shy bearer. The famous local Mulgoba also is a very shy 
bearer, but it is said to bear better at Chittoor and Bangalore, 
The commercial varieties mentioned above, in addition to other 
virtues seem to bear well in poor soils also. 

Some of the best keeping varieties of mango of these parts 
seem to have originated in Arcot and Salem districts. Some of 
them keep for two months after removal from the trees. The 
Benishan is a speciality to Bunganpally and. is probably the best 
mango in the Deccan. 

Late-Bearing. 

The majority of mango trees mature their fruit in Hyderabad 
in May -June. Markets then get glutted and prices suddenly fall. 
In many places the mango season lasts less than three months. 
By careful attention to late-bearing and long-keeping varieties 
the season can be extended from three to five months as is the 
ease in Arcot and Salem districts. The fertile tract of 
eounti’y near Waltair in the Vizagapatam district is rapidly 
becoming a large centre of mango cultivation. The garden 
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owners there understand their business well. Some of their 
select varieties are Rajmanu, Nalla Kaj-ala Yandrus, Koram 
Gova, Swantam and Suverna Rekha, etc. Some of these are 
probably local names given to foreign plants. Similarly, by 
searching in other parts of India, suitable commercial varieties 
can be found. The time of appearance of mango blossom 
and fruit varies considerably in different parts of India. This 
has to be definitely ascertained and kept in mind by fruit 
growers for their own advantage. Here in Hyderabad the mango 
trees commence to blossom by the 15th December. The majority 
of trees are in full blossom by the 15th of February. 

The greatest enemies to mango blossom appear to be the 
innumerable small insects known as Aphides which cause what is 
popularly known as “Mango Honey.” People think that this 
is caused by heavy dew. These Aphides weaken the tree at the 
time of blossom by sucking its sap and excrete a sort of thick 
viscid substance which coats the flowers and other parts of the 
tree like varnish making not only further fertilisation impossible 
but scorching much of the previously fertilised fruit. A heavy 
rain is supposed to cleanse the trees and in the absence of it 
.syringing with pure water or soap suds and one per cent, of 
kerosene oil seems to destroy them. Spraying the trees once or 
twice with a weak solution of Bordeaux Mixture or Iron Sulphate 
previous to appearance of the blo.ssom will be found to prove a 
good precaution against Aphides or other pests "which infest 
these trees. 

In America, spraying has become an essential part of garden- 
ing, but here it is unknown to cultivatoi-s. Its usefulne,ss, im- 
portance and advantages can well be illustrated in the case of 
the mango tree. 

Climate . — People in all parts of India are more or less 
pai’tial in praising the excellence of mango fruit produced in 
their own locality. There* is some truth in the belief among some 
of the best connoisseurs of mangoes in Hyderabad that even select 
varieties of grafted mango plants imported from distant places and 
cultivated here produce better flavoured fruit than the original. 
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A n examination of fruits collected and brought from difierent 
parts of India and placed side by side reveals the fact that the 
fruit of one place differs from that of others in colour, general 
appearance, smell and other qualities. It is quite possible that 
the dry Deccan climate with a small average rainfall, although 
unfavourable to great productiveness of fruit, yet cleanses it of 
its resinous matters and consequently improves the flavour. 

Irrigation . — Much useful information might be collected on 
the subject of irrigating mango gardens in different soils. The 
fruit produced from areas which are frequently inundated for 
irrigation with tank or river water or which have a high under- 
ground water-level rising almost to the roots is always inferior 
to that produced in gardens situated on well-drained slopes and 
carefully irrigated. During the vigorous period of the growth 
of mango plants, say up to at least their eighth or tenth year, 
the trees should be abundantly irrigated so that they may not 
receive a serious check to their growth. Of course, there are 
exceptional soils with a high underground water-level on which 
mango plants do not require any irrigation after the fourth or 
fifth year from planting. 

When fruit is our aim, particularly from well-grown trees, 
the whole ground under the trees should be well dug with a pick- 
axe and exposed in October-November after the rains are over. 
This operation induces the trees to blossom. The ground should 
remain in this state for about fortv'^ days from the time of flovver- 
ing. It is very often found that if the ground under trees is 
copiously irrigated just when fruits are setting or when they are 
only about the size of marbles, the whole crop suddenly withers 
and drops down onaccount of the sudden rush of sap to them. 

Manuring . — Manuring of mango trees with well-rotted litter 
in July or August once in twm or three years increases the yield 
of fruit, but it is said that high manuring interferes to some extent 
with the quality. Leaf mould is always the safest manure for 
mango trees. 

Applications of strong manures to unirrigated trees after the 
rains sometimes even kill them in shallow Morriim soil. 


THE NARKANDA PATENT POTATO MEAL 

FACTORY. 


Bt COLOVRL U. H. P. RENNICK. 

It may interest some of the readers of the Journal to know 
how the “ Patent Potato Meal Industry” recentlj'^ (that is about 
two years ago) started at Narkanda in the Simla Hill District 
originated. About seven years ago, when Sir Edwin Collen was 
Military Member of Council, the question ai’ose of providing 
for the British Troops for mobilisation a suitable vegetable 
ration which could be procured in India in time of war when 
communication with Europe would be interrupted. The “ Mobil- 
isation Scheme ’’ provided the British Troops with a reserve of 
“ Sliced desiccated potatoes” imported from England, which was 
burned over every two years to accustom the British soldier to 
its use and taste. Somehow he did not fancy them. They 
were hard to negotiate, much harder to digest; hours of anxious 
boiling and grumbling did not give him a decent meal. He 
loathed their issue and threw them away on service as in Tibet 
and elsewhere. Apart from their insipid taste, their keeping 
qualities were uncertain. The tins used to get mildew’^ed and 
full of weevil, and large stocks had to be repeatedly condemned 
and replaced from England. The recalcitrant behaviour of the 
tuber was a source of great anxiety to Sir Edwin Collen and set 
him to seek a substitute which would commend itself more to the 
appreciative palate of the men. He then wrote and asked me, 
as I had already supplied several thousand pounds of apple rings 
for troops on service, if I could help him to solve this knotty 
problem. After prolonged and careful experiments with the 
most desirable and well-known Indian vegetables, I submitted to 
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him in 1905 samples which were distributed for report to the 
Quarter-Master-General of the Array and Principal Medical 
Officer of British Troops in India. The Indian vegetables were 
not appreciated ; but the “ potato meal ” was favourably reported 
upon and noted for further experiments. On this, in November 

1906, 600lbs. of the potato meal were offered to the Quarter- 
Master-General free on rail at Kalka for further experimental 
purposes. These fresh trials being likewise satisfactory, an order 
for^ a’ supply of 28,000lbs. was placed with me in September 

1907. On this I at once patented the meal in England and shift- 
ed my field of operations from the Kulu Valley to the Eumarsen 
district which is nearly the centre of the potato -growing country 
in the Simla Hills, the export trade of which in potatoes alone 
averages yearly 120,000 maunds and where are large reserves of 
forests with suitable trees for fuel. I acquired a suitable site 
about a couple of hundred yards to the north of the Narkanda 
bungalow, well known to visitors of Simla, installed 3 cauldrons 
and furnaces for boiling and drying purposes, with a hand-driven 
kibbling machine. The furnaces not being patented have been 
made at five different places in India to keep their construc- 
tion secret. Each is capable of drying SOOlbs. to l,OOOlbs. of 
potatoes daily The kibbling was done by a hand-driven machine, 
and the grinding by the numerous water mills around Narkanda. 
The tins and the eases for them were locally made but not verv^ 
satisfactorily as the hill men cannot saw planks to uniform thick- 
ness. Thus, this order was met all on a venturesome speculation. 
When the Quarter-Master-General last year placed an order for 
over 106,000lbs. of meal, which means putting 5 to 6 hundred 
thousand pounds of potatoes through the patent process, I did 
not hesitate ; anxious as I was to promote the well-being of the 
army, I at once extended my requirements to put this order 
through, and to make the speculative factory a permanent one, 
self-supporting in every respect. I imported a 5-horse power 
Campbell Oil Engine to drive the new kibbling and grinding 
machines which are capable of turning out 80 maunds or some 
6,400lbs. of meal a day. The peeling and the slicing are 
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entirely done by numerous hand machines. On an average 80 
hands are employed daily to keep furnaces going. Ten skilled 
stokers, who have been properly trained to do the work, are em- 
ployed, for everything depends on the successful roasting of the 
.sliced potatoes to turn out a satisfactory meal. The tuber can 
only be satisfactorily mealed when it is in prime condition ; no 
sooner does it begin to “ sag” or get soft or to germinate than 
it is utterly useless for mealing purposes. 

The chemical analysis of this meal by Messrs. Treacher & Co. 
of Bombay, and the Chemist of the Chamber of Commerce in 


Paris is as follows : — 



Per cent. 

Salts 

»** 


6 

Fat 

••• 

• ttt 

... 0-4 

Carbo Hydrates 


ft 

... 84-1 

Proteids 

... 


... 9 5 

Water : 



slight moisture, 


The analysis of the salts made separately shows that the meal 
contains 2|- per cent, of potash salts together with traces of iron 
and ammonia salts which are a valuable asset in its favour as an 
“anti-scorbutic.” This verdict or opinion of the analysts is con- 
tested by the Military Surgeons who maintain that “desiccation” 
destroys this property. However this may be, Mr. Calvert and 
his party on his mission to Tibet four years ago and Mr. David 
Fraser on his Central Asian journey and their followers who 
lived entirely on Rennick’s patent potato meal, were free from 
scurvy. I have presented Captain Scott of the Antartic Polar 
Expedition with 500 free rations to be reported upon as to their 
anti-scorbutic properties. Unlike the prohibition in force at most 
factories on the Continent of Europe, in France, Germany and 
Hungary where it is almost impossible to obtain admission either 
to a flour mill or gun factory, visitors to Narkanda are welcomed 
by the owner of the factory who takes great pleasure in showing 
them over his installation. The venture promises to be a success, 
for the factory is installed in an “ ideal locality ” for the develop- 
ment of the industry. Numerous private orders are received 
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daily which are met with diffidence for fear of falling short of the 
quantity booked by the Quarter-Master-General. 

One firm was anxious to place ovdexfi oi 10 tom at a, time 
which have been gratefully declined until “Tommy Atkins ” has 
been provided for. 



NOTES. 


Cattle Insurance, — Cattle form a large and valuable portion 
of a farmer’s stock-in-trade. With a view, therefore, to compen- 
sate themselves for the loss they sustain from the death of their 
cattle through contagious diseases, accidents and the like, far- 
mers in many European countries have formed themselves into 
mutual cattle insurance societies. As the risk of mortality of 
cattle largely depends upon the owner himself, an organisation 
formed of the cattle-owners of the neio^hboui’hood or of the same 
district has been found to exercise an effective control over its 
members as regards the manner in which the animals are kept, 
and at the same time to be economically administered, with the 
result that the premiums to be paid come to a very small sum. 
The one principle which has been found essential to success is 
that no compensation should ever be paid for animals dying from 
ill-treatment on the part of the owner. This makes the owner 
careful in tending his animals. In some societies a premium is 
charged on each head of cattle insured, in others it is not fixed but 
is the result of the apportionment among the members of the 
total amount of compensation to be paid by the society. But the 
latter method has this disadvantage that the insured does not 
know beforehand the cost of his insurance which may vary 
considerably from year to year. Full compensation is not 
generally paid, but only three-fourths of the value, to stimulate 
the diligence of the owner in the protection and good treatment 
of his animals. In Germany every important illness of the 
insured animal must be reported to the insurer who in some 
oases provides gratuitous veterinary assistance. Societies have 
found it more con venient to insure groups of animals, as 
individualisation for payment of compensation is difficult and 





Showing Balance Plough and Field ploughed to a Depth of 16 Inches. 
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easily admits of fraud. The compensation is usually equal to 
the mean value of the animals. 

In India owing to the increasing prices of draught and 
milch cattle, the want of a means of insuring the farmers against 
the losses of their cattle is becoming every day more apparent. 
The Village Co-operative Credit Societies which are being rapidly 
multiplied, and are bringing home to cultivators the manifold 
advantages of co-operation, are very like the small mutual 
insurance societies obtaining in Europe. They could add very 
much to their usefulness if they took up this important line 
of work. — (Editor.) 

* 

Deep-Ploughing.— The difficulty of ploughing deep by 
means of direct traction is well known. It has been estimated 
that in some soils in Europe it requires 14 horses to plough 1 
ft. 7 in. deep with direct traction, and that beyond this 
number of horses practically no advantage can be gained by 
adding further horses to the team, on account of the loss of 
power which must of necessity result when the team is increased. 
This difficulty is severely felt in some tracts of the Bombay 
Presidency where the cultivators habitually plough about 10 
inches deep with the heavy wooden plough, and use up to 5 and 
6 pair of oxen to do so. The same difficulty is found in many 
places by sugar-cane cultivators who wish to plough 1 ft. deep. 
The introduction of various patterns of turn-wrest plough has 
done much to solve the difficulty ; but it has been found that there 
are some stiff black soils which are very difficult to plough in the 
hotweather, and that foreradieating/tarfa/j gv&ss{cynodon dactylon) 
from deep black soils it is necessary to go deeper than a foot. The 
difficulty is greatly increased by the size of the clods of earth 
which are turned up by the plough ; and which are so large and 
stiff' that it is almost impossible for the cattle to walk over them. 
In order to tackle this problem the question of steam ploughing 
had been considered, but the difficulty of finding the funds 
(Rs. 40,000) for the trial was too great. It was, therefore, decided 
to try a large balance plough with two gearings, and the plough 
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and gearings, as shown in the pictures, were ordered from A. 
Bajac, Liancourt (Oise), France. The cost was as follows ; — 




Bs. 

Two gearings with all accevSsorievS 

... 

... 1,875 

Two small jack screws 

... 

... 62 

One (breaking up) balance plough (weight 636 kilos ) 

596 

Painting, packing, etc. 

... 

... 238 

freight to Bombay 

Total Rs. 

... 329 

... 3,100 


The plough has been in use for two months in the black soil 
area in the south of the Bombay Presidency. It has two 
cables, each 230 yds. in length joining it to the gearings ; so 
the gearings can be fixed up about 220 yds. apart, and the 
plough works slowly from one to the other opening a furrow 
16 in. deep and 16 in. broad. It does very good work, and 
affords an excellent means of dealing with black soil infested 
with deep-rooted grasses. It offers an easy load with one pair 
of good bullocks on each gearing. The only thing against it is 
that it works very slowly. It ploughs 1 1 gunthas in 9 hours. 
This, of course, means a short day for the cattle since each pair 
will only be working for 4|- hours ; and the working day might 
easily be extended so that one-third of an acre could be ploughed 
in the day. The possibility of working a two gang plough in this 
way will also be considered. Meantime the plough has met with 
the warm approval of large cultivators in the Dharwar District, 
and many are desirous to hire the tackle at the rate of Rs. 3 
a day and to work it with their own cattle and labourers. It is 
at present being hired out at Rs. 100 a month with a man to 
look after it. 

Taking these rates, and the 9-hour day as a working basis, 
the net advantage to be gained by using this plough works out 
as follows. It will plough 11 acres in 40 days. 

Hire of plough for 40 days at Bs. 3 a day ... ... Ks. 120 

Wages of one man and two boys for 40 days at Re. 1 a day ... „ 40 

Hire of 4 bullocks for 40 days at Bs. 2 a day ... ... „ 80 

'Total Bsv' :'240 ,■ 
Cost per acre Bs. 22 (about) 
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The rates given above have purposely been pitched high, 
and the figure per acre is an outside one. If the plough is work- 
ed for six months in the year and Es. 3 a day charged, it will bring 
in Rs. 540 a year, or about 17^ per cent, on outlay, which will 
allow amply for interest, depreciation and repairs. 

As against Rs. 22 per acre for cleaning land by the plough 
the cost for hand digging is Rs. 40 per acre ; and hand digging 
does not go so deep as the plough. — (G. F. Keatinge.) 

*• 

Reclamation of land by deposition of Silt. — W e have been 
favoured with a copy of a recent inspection note by Mr. G. W. 
Disney, Sanitary Engineer to the Government of Eastern Bengal 
and Assam, on silting work at Berhampur (Bengal) and Multra- 
pur (Maldah District) which, in view of the importance of the 
subject, we reproduce in toto. 

“ I inspected the silting operations at the Bistupur Bhil 
close to Berhampore on the 9th March accompanied by 
Mr. C. W. Sibold, Executive Engineer, Nadia Rivers Division, 
who is in immediate charge of the work, and those in the 
Multrapur Estate carried out by Mr. G. Hennessy, on the 11th 
both of whom were arood enough to give me all available assis- 
tance and information. 

“2. The Bistupur Bhil is of horse-shoe shape (see plan 
attached), lying to the North-East of the station of Berhampur. 
The inception of the scheme was due to a recommendation of 
the Bengal Drainage Committee that this bhil, to which is 
assigned an area of two square miles, should be drained. On 
surveys being made the estimated cost worked out to a prohibi- 
tive amount. Attention was then directed to natural accretion 
by silt deposit, and local conditions in the shape of existing 
sluices and escapes being available, merely requiring adaptation 
and remodelling, the necessary expenditure was comparatively 
small (some Rs. 12,000), and was sanctioned. 

“3. The system adopted is that of the current flowing in 
one direction, the deposition of silt being due to the diminution 
of the velocity of the current as the water spreads out in the 
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bhil. This effect is aided by the growth of aquatic plants - 
which further assist in cheeking the velocity. The mean velocity 
in the Bhagirathi river, as given by Mr. Buckley, is 2*8 feet per 
second, and the quantity of dry silt by weight in the water at 
this velocity as (damp silt contains 57 per cent, of dry silt 
and 43 cent, of water and 1 cubic foot of dry silt Aveighs 
78 lbs.). As a volume of only some 200 cubic feet per second 
is admitted by the sluices, there has not to be much spread out 
in area to reduce the velocity to a silt-depositing one. The flood 
period has been approximately noted at 90 days during which 
time silting action will go on. The bhil is fed through two 
sluices, the Khagra, or upper one, with its floor at a low level, 
and the Berhainpore one at a higher level. This enables the 
flood water to be admitted when the afflux at the Khagra sluice 
would render it dangerous to keep the shutters open. The 
discharge culvert at the southern outlet is capable of discharg- 
ing 200 cubic feet per second. In July 1910, the maximum 
quantity of water entering the bhil with both sluices open was 
241 ’25 cusecs, and the discharge 137'69 eusecs. The quantity of 
silt it is calculated will be required to fill up the bhil is 125 lakhs, 
and the rate of deposit 8 lakhs per year. The time this will 
take is therefore 16 years. In 1909 the silt deposit as calculated 
from cross sections of the bhil was 3, and in 1910, 8 lakhs; in 
the former season the works were not fully completed. The 
silting up has therefore cost on the capital expenditure, omitting 
maintenance charges which so far have been small, at the rate of 
Rs. 10’9, say Rs. 11, per thousand cubic feet, and for the required 
amount of 125 lakhs on the same calculation the cost will be about 
Re. 1 per thousand cubic feet. Even if this figure be trebled, the 
result would be good. 

“ 4. Mr. Hennessy’s work at Multrapur has been based on 
the flood and ebb system, as compared with that of ‘ the straight 
flow through’ one adopted at Berhampore. This may be called 
the open, mouth system. He informs me he has been working 
this for the last 15 years, and has reclaimed many hundred 
bighas of bhil land which formerly was valueless, but now 
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coinnmnds a high rental. The class of land he showed me and 
the crops gro vying on it could not be surpassed. His system 
merely consists of an open channel leading to the Ganges from 
an enclosed bhil. As the flood rises, the silt -laden water flows in 
and comes to rest when the silt is deposited, and as the water 
level falls, the decanted water drains oft’ the ebb and flow are as 
a rule sufficient to keep this channel open, and the fall in the 
Ganges is not so rapid as to cause disturbance to the newly 
deposited silt. This is the system in use on the brickfields on 
the banks of the Hooghly River, where the pits from which earth 
has been excavated are annually made good with river silt and 
nothing more simple and effective can be imagined. Some years 
ago I designed a decanting sluice so as to prevent the tidal fall 
disturbing the silt-settling action, but in the Ganges the fluctua- 
tions of level are so gradual that this is not necessary, and all 
that is required is that a still back water be formed. 

“ 5. My personal experience of the open mouth silt-catching 
pit is worth recording. Some years ago, I had an abutment of 
a long iron viaduct outflanked on the down stream side, and 
commenced enclosing this within a ring bund working in seg- 
ments. The first year the silt had accumulated to low flood 
level ; the open mouth was then reduced year by year until 
average ground level was attained, when it was closed, and the 
embankment made secure. On the other hand, in a somewhat 
similar case, through not grasping the local conditions, I failed 
signally in my attempts, but fortunately with no bad results. 
This is merely recounted to show that each river has its own 
special character, and that its moods must be studied before 
anything approaching satisfactory results by utilising it can be 
expected. It is vvith the object of gaining preliminary information 
that it was urged in my note of the 1st October 1910 that silt 
observations be extensively made ; as the proportion of silt in the 
vvater varies from in the Megna, in the Sone, -r,xit,-( 7 in the 
Bhagirathi, to m the Kusiara Rivers. Bonificazone, or the 
improvement of land by drainage and silt deposit, is a subject 
which has come to stay in India. In Italy ‘ it is considered a 
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grave error not to profit by fertile silt whenever it is available,’ 
and it is inconceivable that this view will not in time be generally- 
held in this country also.” 

Fish Culture as a means op controlling Malaria in Eioe 
Fields. (Bekiimpfung der Malaria durch Karpfen). Oesterrei- 
chische Fischerei-Zeitung, S. 86, Wien, Miirz 1, 1911. 

There are about 200,000 hectares of rice fields in the valley 
of the Po, which are covered in summer with water to a depth 
of from 20 to 30 cm. The rice zone is very frequently infested 
with malaria. 

The breeding of carp has been tried in the rice fields, and 
for some years past excellent results have been obtained. The 
young fish, barely 10 mm. in length, are put into the fields from 
the end of June. By the month of September, they are already 
large, and are found in sufficient quantity to yield a quintal of 
fish per hectare.* 

Four or five francs will buy enough fry to stock a hectare, 
and there is no further expenditure. Bice-field carps are well 
nourished and have a fine flavour. The rice also seems to derive 
benefit from the presence of the carp, for the fields where these 
fish are raised have given an additional 5 to 6 quintals of rice per 
hectare. 

The fish clear the plants of vegetable and animal enemies 
and devour the larvae of the Anopheles thus contributing to 
render the malarial zone healthy. {Bulletin No. Z, Mm-ch 1911, 
of the Bureau of Agricultural Intelligence and of Plant Diseases, 
International Institute of AgricuUure, Rome.) 

From another abstract in the same Bulletin, it appears that 
the excellent results probably referred to, w^ere obtained under 
the direction of the Hydrobiological Station of the Municipality 
of Milan, where no doubt adequate expert supervision was avail- 
able. Elsewhere the practice was tried and abandoned. The 
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fate of this new industry will be watched with interest in India. 

Grafting Mangoes.— The following suggestions for experi- 
ments ia the grafting of mangoes are taken from a lecture read 
by W. Burns, b.sc., Economic Botanist, Bombay, to the members 
of the Deccan Agricultural Association. 

“ The usual method practised in the Deccan is to put seeds 
of any kind of mango into small pots. These seeds develop 
into seedlings, and, when two or three years old, are taken out 
beside large trees of good quality and have scions from these 
trees grafted on them by the tongue-graft by approach method, 
or by simple enarehing. I n the latter form two cut surfaces are 
placed together. In the former a tongue is cut in both stock and 
scion and the onion is more secure. I have not seen any other 
method of grafting practised by ordinary growers. In the 
Bassein and Ganeshkhind Botanical Gardens we occasionally cut 
off a branch from a tree of good variety and graft it in the nursery 
on the seedling by means of the whip graft. Both these methods 
have one serious disadvantage. The seedling as it develops finds 
no room for its roots in the small pot, and its growth of stem is 
likewise stunted. Now it is impossible to graft satisfactorily on a 
thin stock, and moreover, when a root system that has been 
cramped in a pot is placed in the field, it is difficult for 
these stunted and tangled roots to take a grip of their new 
situation and the whole plant may languish. The obvious 
remedy for this is to plant the mango stones for stocks right into 
the pits, and graft on the seedlings from them, in the field, by 
ineans of the whip graft. By planting the seeds at once in the 
pits, we get a strong healthy root system in a natural relation 
with its surroundings, and a correspondingly strong and healthy 
stem on which we can easily graft. There are, however, certain 
objections which may be raised against this method — (1) that on 
the whole the whip graft is not so successful as the approach 
rnethod ; (2) that the graft is exposed to sun, wind and animals 
and is thus not likely to take. Are these objections valid ? 
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The whip graft is, I believe, in the hands of an expert, as 
satisfactory as the tongue-graft by approach. The exposure of 
the grafted plant can be avoided by properly constructed shades 
and shelters. I recommend, for experiment, the planting of 
mango stones in the field where the plantation is finally to be, 
and the grafting on the seedling stocks there raised, of good 
scions, by means of the whip graft. The whip graft is made 
by a long slanting cut, in scion and stock, of equal thickness; 
and the putting of these together, as a lash is tied to a whip 
handle. A modification of this method, which may be also 
tried experimentally, is to make the tongue-graft by approach 
in the usual way, and then take the grafted plant to the field 
and use its branches as scions, to graft by tongue, by approach, 
on the mangfo stocks there raised. Both the methods I have 
just described are, I think, well worthy of a trial, and have the 
great advantage of giving a vigorous and natural root system to 
the plant. Dr. Mann, again, tells me that a similar point in tea 
culture has been decided in favour of the nursery raising of 
seedlings. 

« * * « * # 

One cannot leave the subject of grafting without some re- 
ference to the systems of crown and side grafting. If the top of ; 
a tree, or of a thick branch, has become useless, either through j 
attacks of “ Bandgul,” insects or any other cause, there is still no ) 
necessity to lose the tree or the branch. Cut off the diseased top 
of the tree, and, between the bark and the wood, insert one or 
more scions, of good variety, and carefully tie and cover. "Where 
these crown grafts take, their growth is astonishing. They are ; 
supplied by an enormous root system and, consequently, go on | 
making one growth continuously after another, so that, in a very 
short time, the amputated top is replaced. Side grafting is a ; 
similar method applied to the side of a tree. A method of graft- ; 
ing termed sh'ap grafting, recently described in an Australian l 
journal, is one which I have not tried. Budding the mango has 
been recommended in various journals from time to time. Ex- 
periments with budding in Ganeshkhind and Bassein gardens j 
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have, however, proved unsuccessful ; and I see no reason for 
abandoning the easy and well-tried methods of grafting for the 
difficult and doubtful process of budding.” 

* 

A Note on the uses of Cleistanthus Collinus in the 
Nagpur Division of the Central Provinces: — Cleistanthus 
collinus Benth. — -Syn. Lehidieropsis orhiculmis, Yern. (rarari is 
a small deciduous tree most commonly growing as coppice. The 
information mentioned by Dr. Watt in the Dictionary of Economic 
Products is the statement made by Roxburgh that the bark or 
outer crust of the capsule is reported to be exceedingly poisonous, 
and it is stated by the Rev. Dr. Campbell that the fruit and bark 
are employed in Chota Nagpur to poison fish. The following 
additional notes on the poisonous properties of the tree are of 
interest. An enquiry arose out of the fact that a few leaves with 
some bark from the root of a tree were sent in for identification ; the 
only information supplied was that they were taken from a tree 
very common in Chanda which was noted for its hard wood. The 
reason for the enquiry was that a woman had confessed to killing 
her husband by giving him a decoction of the bark of the root. 
The specimen was identified as Cleistanthus collinus and the 
following additional information came to light in the enquiry. A 
party of Gonds from Balaghat district who had come to the 
bazar were shown the specimen and recognising it said that the 
leaves were poisonous and the root much more so. They used 
the leaves for poisoning fish in streams. The stream was dammed 
up and a number of basketfuls of leaves were thrown on the 
water. After two or three days when the leaves had rotted the 
fish were killed. Mr. Low, Director of Agriculture, was able to 
supplement this information. In Balaghat district there was a 
case of poisoning in which a woman vvas accused of killing her 
husband by giving him a decoction of the root. The case could 
hot be proved as no poison could be isolated. The evidence, 
however, clearly pointed to the cause of death being the bark or 
root of the GaraiH. Another interesting use is made of this 
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plant in the same district. When the rice crop is attacked by 
stem borei’, it is the custom to throw the leaves on to the 
water in the rice land in order to prevent the spread of the 
insect. 

With regard to the chemical nature of the poison Greshoff 
mentions that there is Hydrocyanic acid present {Kew Bulletin, 
1910, 10, 403), while Dekker has separated from the bark tannin, 
saponin and a crystalline pliytosterin (Pharm. Weekblad, 46 , 
16, 20). — (R. J. D. Graham.) 
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Kamie (Rhea), China Grass. The New Textile Fibre by 
H. A. Carter. 

The volume before us, corapo,secl of .sixteen chapters and 
covering 140 pages, contains a gi’eat deal of information regard- 
ing rhea, ramie or China grass, which cannot fail to be of use to 
anyone desiring, in a compact form, a fairly comprehensive 
survey of the whole subject. 

The early part of the work deals with the botanical and 
agricultural sides of the question, following which the technical 
problems involved in the processes of decorticating, degumming, 
spinning and weaving receive attention. The last seven chapters 
include: — 

(a) Statistical and general commercial information regarding 
the progress of the rhea manufacturing industry in Great Britain, 
the continent of Europe, America, South Africa and China. 

(h) A specially interesting account of the numerous uses 
to which ramie is capable of being put. 

The order Urtieaceas, the nettle family, to which the genus 
Boehmeria (containing rhea) belongs, includes many valuable 
fibre-producing plants. Owing, however, to the difficulties 
attending their cultivation and extraction, none of them, except- 
ing ramie, is being commercially exploited. There are two 
speciesoftruerhea,OT2:..’— 

Boehmeria tenacissirna. 

(B) „ nivea. 

The former is a truly tropical plant, while the latter, which 
is distinguished by the white undersurface of its leaves, is 
capable of cultivation in semi-tropical, and even in temperate. 
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cli.Tiates. Boehmeria nivea is the soui’ce of the rhea fibre pro- 
cluced in China and known as “ China Grass.” 

It is also the plant with which the numerous attempts to 
introduce rhea cultivation, on a large scale, into India have been 
made. Both the varieties of Boehmeria are botanically distinct 
from the “ Ban ” or wild rhea, which is Villehrimea integn/oha, 
and which is found in the jungles of Assam, the Terai and in 
similar tracts in other parts of India. All three plants share 
the property of containing excellent fibre. 

The fibre of rhea, like those of jute (Ooo'chorus capsularis) 
San Hemp {Crotalaria juncea), mestapat or Bimlipatam jute 
{Hibiscus cannabinus), is found in the bark of the plant. Of 
the latter commonly occurring fibres, San Hemp is the onlj’- one 
which approaches rhea in regard to quality ; its cellulose content, 
which indicates durability, being appro.'iimately the same as that 
of rhea fibre. In all other respects rhea is incontestably superior. 
Its ultimate filaments are probably four times as long as those of 
any other fibre. Its strength is three times that of hemp, four 
times that of flax and eight times that of cotton. Nevertheles.s, 
its fibre can be separated to such a degree as to enable i t to be 
spun and woven into materials almost as fine as those made from 
silk. It is less flexible than cotton ; but this apparent defect 
might, quite possibly, be removed by a modification of the treat- 
ment the fibre undergoes in the course of preparation. It is as 
white as bleached cotton and its lustre is superior to that of fine 
linen. 

With all these superlative qualities, rhea may well be called 
the king of vegetable fibres, and it is little wonder that persistent 
efforts have been, and are still being, made, both by agriculturists 
and by manufacturers, to overcome the difficulties which stand 
in the way of its being used on as cale more commensurate with 
its value than is the case at present. These difficulties are more 
than ordinarily complex. The plant is far more sensitive than 
those at present commonly grown for fibre. It demands the 
richest lands, with copious manui’e, and while it requires a 
heavy and evenly distributed, rainfall, it is killed at once by 
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i\ny thing approaching water-logging of the soil. Further, the 
crop oceupies the land for several years, during which no other 
crop can be produced and, a.s rhea takes two years, af^r plant- 
ing, to mature, the land is virtually unproductive during this 
period. 

When the crop has been produced, it is found that the 
fibre cannot be extracted by the comparatively cheap method 
of retting, such as is employed in the case of jute and other 
similar fibres. It is necessary, therefore, for this purpose, to 
resort, either to extremely tedious manual methods, or, to expen- 
sive machinery. The manual methods are so slow as to be 
impossible of application, excepting when the cultivation is on 
a V very small scale, unless efficient labour is plentiful and 
extremely cheap. On the other hand, the decorticating machines 
at present on the market, though expensive, are by no means 
perfect, as they tend to break up, and therefore to lose, a con- 
siderable proportion of the fibre during the extraction process. 
They are particularly wasteful with short stems which, in 
some eases, cannot be cleaned at all. Under such conditions, 
it is obviously only the long stems which can be counted on as 
fibre producers and the difficulty of the agricultural problem is 
therefore intensified. In 1869 and again in 1877, the Government 
of India offered prizes of £5,000 (Rs. 75,000) and £2,000 
(Rs. 30,000) respectively for machines or processes by means of 
which rhea could be economically and efficiently extracted ; but 
the prizes were, in view of the absence of competitors of sufficient 
merit, ultimately withdrawn. 

Even after its extraction, a subsequent chemical treatment 
of the fibre, called degumming, is necessary before it can be 
prepared for spinning. 

It is obvious therefore that the expenses of the production 
and extraction of rhea are very great ; but if these were compen- 
sated by a correspondingly high price for the prepared fibre, 
there would still be a prospect of a profit to the cultivator. Un- 
fortunately, it can hardly be doubted, that the price of rhea is 
not commensurate with its real value, as compared with other 
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fibres ; the result being that the amount of rhea produced is yeij 
small indeed. Even including .China the total area under rhea 
must be far less than 100,000 acres, f.c;, less than one-thirtieth 
of the area devoted to jute in Bengal. 

The rhea fibre produced in China is entirely the result of a 
cottage industry. It is really only partially cleaned, being, more 
or less, in the form of ribbons, which retain the original form of 
the bark. The method of extraction of “ China Grass,” though 
tedious, is simple and is entirely a manual process. The price of 
“ China Grass” in China is said to be about £24 per ton or 
about Ks. 13 per inaund. 

The cultivation and extraction of rhea in Northern Bengal 
and in parts of Assam is probably carried out under conditions 
rather similar to those obtaining in China. In Northern Bengal 
the individual areas are very small indeed, varying usually from 
a patch containing a few roots, to about acre, the average 
probably being nearer acre. The cultivation of rhea is, of 
course, by no means universal amongst the raiyats and the pro- 
duce is entirely consumed in the local markets where its price is 
said to vary from Rs. 2 to Rs. 6 per seer, i.e., at the rate of 
about J150 per ton. The method of extraction is described as 
extremelj?' tedious and the cultivation is expensive on account of 
the large amount of manure required. With their jute cultiva- 
tion, far easier, cheaper and very profitable, even at much lower 
prices than Rs. 10 per maund, it is unlikely that the raiyats of 
Bengal would take up the cultivation of rhea for Rs. 13 per 
maund. 

Even the machine-cleaned rhea, produced five years ago by 
the Bengal I’hea syndicate (since liquidated), was only worth 
from £28 to £36 per ton landed in London. The manufacturers, 
by whom, of course, these prices are fixed, contend that they 
cannot afford to pay more for the raw material; because the 
position of rhea fabrics in the world’s markets is not sufficiently 
secure, to enable them to raise the price of the finished product 
without automatically diminishing the consumption. Tor the 

*'.JvVe has reached this value twice in the last five years. 

9,C| 
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present, therefore, it is probable that China will continue to 
supply the world’s demand for rhea. 

The foregoing remarks are suggested by a perusal of Mr. 
Cai’ter’s book. The chapters on the agricultural side of the 
question are, in our opinion, too optimistic. We do not, for 
instance, find ourselves in whole-hearted agreement with state- 
ments like the following : — -“and experts are agreed that, if the 
authorities will foster and protect the cultivation, India will 
become one of the most important rhea-producing countries in 
the world.” Even if there were large areas of land in India, 
naturally suited for the cultivation of rhea, it must not be 
forgotten that such lands are also capable of producing heavy 
yields of crops which might, apart from the less trouble involved 
in their cultivation, pay better than rhea could hope to do, at 
present prices. Tobacco and jute may be quoted as possible 
instances of such crops in Northern Bengal. As a source of 
accurate first-hand information on the agricultural aspect of the 
rhea problem, we would prefer to recommend to intending 
cultivators of rhea the article “Rhea Experiments” contributed 
by Mr. B. Coventry, Officiating Inspector-General of Agriculture, 
to the Agricultural Journal of India (Vol. II, Part I, January 
1907). 

The chapter on decortieators contains descriptions with 
illustrations of the Lehmann, Paure and Schlichten machines. 
Of these, one or other of the forms of the Faure machine would, 
at present, appear to be the most satisfactory because, being at 
least as efficient as other machines on the market, units of the 
small type might be worked on a comparatively small area. On 
the other hand, a number of such machines can be economically 
linked on a larger area ; or, one of a larger type could be substi- 
tuted. The Paure machine can only be relied on to produce 2|- 
per cent, of good fibre out of a possible 5 per cent., the remainder 
being broken or cut away in the process of decortication. Such 
fibre as is cleaned is, however, of good quality: the parallelism of 
the fibres in the ribbons is not seriously disturbed and the fibre 
obtained from them is equal to that extracted, in a similar 
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manlier, from China Grass. A disadvantage of this machine 
which is probably equally characteristic of other decorticators 
is its inability to deal satisfactorily with short stems. This being 
so, it is obviously only the longer stems — say, those over 3 ft. 
long — which can be taken into account in estimating the possible 
yield of fibre per acre. In some eases the proportion of short 
stems may be so large as to cause, by their inclusion or rejec- 
tion as fibre yielders, the diflferenee between success and failure. 
It is just possible for instance that if, in the recent expensive 
experiments in Behar, all the stems, long and short, could have 
been economically dealt with, the results might have justified a 
continuance of the cultivation. The matter is thus obviously 
a serious one, well worthy of the attention of engineers. It is 
only due to the Paure machine to say that, in the trials in 
India, it never had the best crops to work on and that, in a 
district better suited to the growth of rhea than Behar, it might 
yield quite sufficiently satisfactory results. 

A new ramie decortieator has recently been reported from 
America, viz., the “Schlichten” machine, which has been 
favourably reported on by the American Government Botanist. 
The tests were, however, performed with dry retted hemp, and 
not with ramie, so that the recommendation would appear to he 
of doubtful value. The machine is a large one, weighing 3 tons 
and requiring 7 h.-p. to work it. It could therefoi'e only be used 
on a large plantation. 

In the chapter dealing with the history (subsequent to the 
year 1853) of the ramie trade in Great Britain, the author 
shows that it is by no means a uniform record of success. 
There are, however, at the present time several mills in England 
which are profitable enterprises. “Sail-cloths and large quan- 
tities of incandescent gas mantles are manufactured at these 
premises and the enterprises have been at work successfully for 
some years.” We learn with interest that the sails of the yacht 
“Shamrock T,” in the races for the America cup, wei-e made of 
ramie instead of flax. Being the sti’ongest of all fibres and, a.ji 
the same time, lighter than flax, it is obvious that “ vessels ea ^ | j 
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carry a greater expanse of ramie sail-cloth than if their canvas 
were made of flax.” 

In this connection the author asks why British-grown ramie 
cannot wholly replace the foreign-grown flax for which Great 
Britain pays some millions sterling annually. “Degummedin a 
satisfactory manner, and rightly combed afterwards, ramie is 
quite equal to these ” (the finest grades of foreign flax) “ in regard 
to fineness, strength, elasticitjq ductility and all those good 
qualities which go to make a textile fibre — identical in appearance 
to flax, while considerably cheaper.” This is all perfectty true ; 
but if such a desirable consummation is to take place, the price of 
rhea must rise before its cultivation in India would be worth 
while. The present position is only to be explained by supposing 
(a) that the manufacturers at present in the trade, content with 
a handsome profit on their working, are not anxious to see a 
great extension of the trade and a consequent increase of com- 
petition, which is not likel}' to benefit them. In this connection 
it may be remarked that the average annual dividend of the 
Erste Deutsche Ramie Gesellschaft of Emraendingen, for the last 
twelve years, has been nearly 9 per cent., but during the last five 
years it has averaged 12 per cent, and in 1907 and in 1908 it was 
15 per cent. The only other possible explanation of the anomalous 
position of rhea in the world’s markets is, (?;) that the present 
demand for rhea fabrics is not sufficient to outstrip the production 
of “China Grass.” In this case it is not to the interest of the 
Indian planter, or cultivator, to compete with China in order to 
lower the price of the raw material to benefit the European 
manufacturer ; but it might, on the other hand, be possible foi’ 
profitable rhea-manufacturing concerns to be taken up in India,, 
somewhat in the manner suggested on p. 85 of the book under 
review. A rhea manufactory in India should have the same 
chance of success as the similar enterprises in Europe, which 
are, as we have seen, making handsome profits. In the event 
of a rise in the price of raw material, Indian concerns would 
still be in as favourable a position as before ; especially if it 
became worth the while of the Indian cultivator to produce 
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rhea on a large scale. Such a scheme as this would appear to 
be the only way, at present, of developing a rhea industry in 
India. Preliminary eftbrts, it may be said, are already being 
made in this direction. 

A few words regarding the manifold uses to which rhea 
can be put may be interesting. “ As the strongest of all fibres 
and by reason of its non-liability to rot when immersed in 
water, it is especially suited for the manufacture of sail-cloth, 
tent canvas, ropes, cords, fishing lines and nets. For these 
purposes it is unquestionably superior to all other textiles in 
regard to its lasting property. Woven into tent canvas for 
military jourposes, tents made from the fibre can be transported 
in less wagon space during warfare, a matter of the first moment. 
Fire engine hose... belting and... towellings, etc., etc.” It is 
more serviceable than cotton in the manufacture of water-proof 
goods, and everyone knows now that rhea makes the best fi'ame- 
work for incandescent gas mantles. “ The best quality of fibre 
is spun into yarns used in the manufacture of brocades, damasks, 
fine tapestries... plushes, velvets, lace goods. ..and goods which 
can supersede some of the finest qualities of linen.” Most people 
know that rhea materials for underclothing and summer suits can 
now be obtained ; but few have tried them. It is well worth their 
while to do so. 

The following quotations from Mr. Coventry’s article {Joe. 
cit.), form an admirable summary of the position of rhea, with 
which we are in entire agreement. They are well worth repro- 
ducing here: — “The price of rhea is regulated by the supply from 
China, which is the over-production of an indigenous industry; the 
demand is from a small handful of European spinners who appear 

entirely to control the trade.” “The prices which spinners 

are now offering for the raw product are quite out of proportion 
to its intrinsic merits, and the consequence is that there is 
no inducement for cultivators to extend their operations, The 
quality of the land and the high class of agriculture required for 

the growth of rhea call for a greater value for the raw product 

there are other crops that pay better than rhea. If spinners are 
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truly desirous of developing this important crop, they must 

offer prices more coramensurate with the intrinsic value of the 
product.”...... When we consider that rhea is ‘‘ both a textile and 

a cordage fibre,” the lowness of its price “ is a matter for some 
astonishment. ” Manilla Hemp and Agave are worth from ,£20 
to £80 per ton ; flax from £30 to £150 per ton and the price of 
jute, a fibre of an entirely lower class, has twice, in the last five 
years, exceeded £25 per ton. In view of these figures Mr. 
Coventry may well ask : — “ How is it that the finest fibre in the 
world can, with difficulty, realise £26 to £38 per ton ? ” 

The sense of these remarks is pertinent to this review ; 
because our perusal of Mr. Carter’s book seems to indicate that 
he holds rather the view of the European manufacturer than 
that of the producer, in regard to the price of raw rhea. We 
believe it probable that, if the price of the fibre were to rise to 
£40 per ton (Rs. 22 per maund), serious attempts might be made 
in India to extend its cultivation, with a view to export ; but 
until some such substantial inducement is made, it is not likely 
that the Indian planter or cultivator will respond in any degree. 

In conclusion, we wish to say that, although we do not agree 
with all Mr. Carter’s views in regard to the agricultural side of 
the rhea question, we have, nevertheless, read his book with 
interest. The chapters dealing with the manufacture of rhea 
fabrics and also his review of the prospects of rhea in different 
parts of the world are full of information. The numerous illus- 
trations are very well done and there is a fair index. 

The book is published by the Technical Publishing Co., Ltd. , 
55 & 56, Chancery Lane, London, E.C. — (R. S. Finlow.) 

Report op the Indigo Research Station, Sirsiah, for the 
YEAR 1S10-191L By Cyril Bergtheil, Scientific Officek, 
Behar Indigo Planters’ Association, Muzafparpuk, 

The report is very disappointing owing to the fact that the 
biological work of the past tw o years was destroyed by the 
disastrous flood of last August. This is the more to be regretted 
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wibecause of the eer tain indications which exist that there is a 
wide scope for the improvement of the Indigo-producing power 
of the plant. To quote Mr. Bergtheil’s own words : “ Out of lOO 
plants, all under uniform conditions and apparently at the same 
stage of growth, analysed within a fortnight in one field, the 
highest was found to be capable of yielding '79 per cent, of 
indigotin from the leaf and the lowest 34 per cent., the average 
yielding power of the whole lot being -52 per cent, This 
indicates very much wider variation than the results previously 
recorded from smaller numbers of analyses have done, and 
means that the possibilities of improvement by selection are, 
correspondingly, even greater than had formerly been supposed 

we can, 1 think, now state with assurance that the Jav^a 

plant, as it now stands, can be improved in its potential indigo- 
yielding power by an amount of the order of 50 per cent, at 
least.” 

This is an important statement and let us hope that if not 
all, at any rate a large proportion of this increase niay even- 
tually be obtainable on a commercial scale, for it would go a long 
way in establishing natural indigo on a secure basis. — (Editor.) 

* 

Diseases of the Areca Palm I : Koleroga. By Leslie C. 
Coleman, m.a , ph.D., Mycologist and Entomologist to the 
Government of Mysore. Department of Agriculture, 
Mysore State, Mycological Series, Bulletin jSTo. 2, 1910. 


This is a very full account of the disease of Areca palms in 
South India, first described under the local name of Koleroga 
in the Agricultural Journal of India,, Yol. I, 1906, p. 399. 
Dr. Coleman considers it to be one of the "worst fungus diseases 
to be found in India. The area affected consists of one large 
continuous tract in the we.stern portion of Mysore extending over 
the ghats into Canara, and a second smaller one in South 
Malabar and the adjacent poi’tion of Cochin State. This is ali a 
region of high rainfall, reaching about 300 inches in the ghats 


themselves. 


Within this area the Areca nut is one of the most 
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valuable crops grown, the returns from a successful garden being- 
very high. In the western part of Mysore the total value of 
the crop exceeds 40 lakhs of rupees and the revenue yielded by 
it to Government is about two lakhs yearly. 

The disease attacks chiefly the nuts, which are rotted and 
fall off. Occasionally the top of the tree is also infected, the bud 
being destroyed and the palm killed. In badly affected gardens 
the loss may amount to 75 per cent, or even practically the whole 
crop. Dr. Coleman estimates the annual loss to be at least 3 to 4 
lakhs of rupees. The first appearance is usually soon after the 
monsoon breaks in July, and the nuts continue to fall for some 
months. Fallen nuts in the early stage of the disease are found 
to have lost their clear green colour and usually the surface is 
partially covered with a soft whitish growth. This growth con- 
sists of the inyceliura of the fungus Pkytophthora omnivora var. 
Areae, which causes the disease. In moist weather this flings 
gives rise to numerous small swimming spores, which are set free 
into the films of water covering the bunches or are carried in 
rain drops from nut to nut. After a short period of motion 
the spores come to rest and germinate by a little thread- 
like filament which is capable of entering into the tissues 
of the nut and. also of other parts of the crown of the palm. 
Here it grows and extends throughout the living- cells, killino- 
them and rotting the tissues. Ultimately groups of filaments 
burst out on to the surface where they form a new crop of spores. 
In addition to this evanescent type of spore a durable form is 
produced sexually which is probably capable of preserving its 
vitality for considerable periods. This has not so far been found 
naturally on the Areca palm itself, but has developed in Dr. 
Coleman’s cultures and also on other plants inoculated with the 
Areca pliytophtliora. Since the disease remains over from year 
to year in the gardens, it is not unlikely that further search will 
result in finding the resting spores on the palm itself Besides 
the Areca palm, Dr. Coleman S;ueceededin inoculating- a number 
of other plants. In Europe and elsewhere the same fungus is 
known to attack many different species, some of economic 
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importance. The same is quite likely to be the case in India. 
In one instance, however, that of the fruit rot of Cacao so 
destructive in Ceylon and indeed wherever Cacao is grown, 
another Phytophthora was found, which Dr. Coleman showed 
was not identical with the Areca parasite. 

One of the most interesting sections of the paper is that in 
which the experiments in the treatment of the disease are 
described. The Areca growers have themselves devised a 
method which, though troublesome and imperfect, is still of 
interest as being one of the few cases of intelligent attempt made 
to check plant diseases in India. It consists of binding covers 
made of the basal sheaths of the Areca palm leaves over the 
bunches, to keep the I’ain off them. Since water on the nuts is 
necessary for the spread of the disease by spores, anything which 
tends to keep them di’y will naturally diminish the spread. But 
these covers are not universally used, are easily dislodged by the 
wind or rotted by the rain and the method is not very successful. 
Hence Dr. Coleman carried out an extensive series of spraying 
experiments, with moi’e promising results. The mixture used 
was that known as Bordeaux mixture, made of 5 lbs. copper 
sulphate, 5 lbs. quick-lime and 25 gallons water. To this 
was added resin and washing soda to increase its adhesive 
properties. Sufficient to spray one acre costs Hs. 3 to Bs. 4, 
but it is hoped to reduce this. The mixture was applied bj- 
means of a small sprayer, worked by compressed air and capable 
of being slung on the back of a palm climber. The climbers 
are very expert in ascending the palms and even habituallv 
swing themselves from tree to tree without the labour of descend- 
ing and remounting. This enables them to spraj-' a large number 
of trees in a day, about three times as man 3 ’’ as could be provid- 
ed with bunch covers under the old system. 

The results obtained in the first year’s experiments show 
that a single application made earty in June just before the 
monsoon, was more effective in checking the disease than using 
covers. Thus in one garden the percentage of loss of nuts when 
sprayed was between 6 and 7, according to the date of the 
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spraying, when tied with covers 10, and when untreated 40. 
These experiments are being continued, and show considerable 
promise of success. 

The bulletin is copiously illustrated and an abstract of the 
scientific work done in connection with the disease has been 
published in the Annales Mycologici for December 1910.— 
(E. J. Butler.) 

Bulletin of the Bureau of Agricultural Intelligence and of 

Plant DiSEASES—issuED bv the International Institute of 

Agriculture. 

This Bulletin is issued monchly, and promises to be an 
exceedingly useful publication. It consists of abstracts taken 
exclusively from books, periodicals, bulletins and other publica- 
tions received in the Library of the Institute in Rome, where 
they are dealt with by a staff of abstractors. 

The abstracts are le.ss numerous than tho,se given in the 
Experiment Station Record of the United States Department 
of Agriculture but fuller, and contain, in many cases, sufficiently 
detailed information to be of value without reference to the 
original publications. Provided that all publications of impor- 
tance are received by the Institute and that the abstracting 
is done with scientific discrimination, both these differences 
are in favour of the new publication, particularly from the 
point of view of the agriculturist who has not access to a large 
library. 

At present the abstracts are merely grouped under cognate 
heads, but arrangements will no doubt be made for indexing as 
the numbers accumulate. 

It is to be hoped that the Institute will receive such support 
from the agricultural public, as well as from official and scientific 
bodies, as will ensure, both that all important publications of 
agricultural interest reach the Library in Rome and that an 
efficient staff of abstractors and translators be maintained. — 
(A. C. Dobbs.) 


REVIEWS 


439 


Bulmtin No. 200 op the University op Wisconsin Experi- 
mental Station, Wisconsin, U. S. A. 

This Bulletin should be read by all interested in the eco- 
nomical production of milk. It shews that in the North-West 
of the United States, rations of a very wide albuminoid ratio 
are successfully fed to heavy milking cows. The bulletin is based 
on the results of trials extending over 9 years, with a herd of 
cows of extraordinary productive capacity, which for 6 out of the 
9 years gave an average of over 7,600 pounds a year per cow of 
milk containing about 4'2 per cent, of butter fat. As a result of 
these trials the albuminoid ratio recommended for the ration of 
large cows producing not more than lib. of butter fat daily, is wider 
than I to 8 ; while a ratio narrower than 1 to 7 is recommended 
only for the feed of small cows producing over l^lbs. of butter 
fat daily. 

These recommendations are contrary to the teachings of 
European Agricultural Scientists who have recoimnended the 
feeding of at least 50 per cent, more protein under similar circum- 
stances. The American figures seem to be more in accordance 
with practical experience, and, as their adoption would effect a 
saving of probably half the expenditure that would be incurred, 
for purchased foods, by the adoption of the standards generally 
recommended in England and other European countries, owners 
of dairy herds who are guided by scientific principles in feeding 
their cattle would do well to give the recommendations contained 
in this bulletin a trial. — (A. C. Dobbs.) 

*■ 

Bollettino del Laboeatorio di Zoologia GtENBRALE E Agr.A.RI.4 

DELLA R. ScUOLA SuPERIORE d’ AgRIOOLTURA IN PoRTIGI. 

Volume IV, Portici ; 1910. (Pp. -354, text-fig. 145. 

Price 20 Lire). 

This, the latest part of a series which commenced in 1907 
and which promises to givm us an annual volume, forms a worthy 
companion to its three predecessors. Although nominally devot- 
ed to general and agricultural zoology, all four volumes are 
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almost entirely occupied with papers on Economic Entomology, 
the leading feature being the careful working out of the life- 
histories and bionomics of some of the insect-pests most seriously 
prejudicial to agriculture in Italy. It need scarcely be stated 
here that an important point, to which attention must be direct 
ed in working out the life-history of an insect-pest with a view 
to reducing its numbers, is the consideration of the enemies 
which normally prey on it and keep it within bounds. This 
fact receives especial prominence in the publication under review. 
We are all familiar with the old rhyme which asserts that 

“ Big (leas have little tleas 
Upon their backs to bite ’em, 

And little fleas have lesser fleas 
And so ad 

but it is as a rule only the professed Entomologist who realises 
the immense complexity of the subject of parasitism. A des- 
tructive insect, such as a Caterpillar, may, for example, be para- 
sitised by a second insect which lays its eggs in, and whose larvto 
live on the tissues of the first ; this second insect is beneficial 
as it destroys the first, but may itself be parasitised by a third 
insect, which we must look on as injurious because it destroys 
the beneficial parasite ; and this third insect may be parasitised 
in its turn by yet a fourth, which lives at its expense ; and so 
on. It is therefore not every parasitic insect which is beneficial, 
a fact which is often not realised or forgotten. Sometimes, in- 
deed, a parasite may fill a double role, as is the case of a small 
Chalcid mentioned in the present volume, which is beneficial 
when it attacks the caterpillars of Sitotroga cerealella (the 
desti'uetive Angoumois Grain Moth), but injurious when it is a 
hyperparasite oxx Apanteles glomeratus which is itself a parasite 
of the Cabbage Butterfly (Pferfs Srassicce). 

with in these volumes are not 
as yet known from India ; but many of the genera are identical 
and the observations on habits, damage done, and means of 
prevention, cannot fail to interest the Entomological worker in 
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India. The text-figures are excellent and the text itself written 
in a style combining lucidity with scientific exactitude. We 
congratulate the Portici School of Agriculture on the production 
of an extremely interesting and useful series of paper.s. — 
(T. Bainbrigge Fletcher.) 

* 

Handbook op the Destructive Insects op Victoria, Part V, 

BY 0. French, Government Entomologist. 

This is the fifth part of an eminently useful series of small 
Handbooks initiated by Mr. French twenty years ago and intend- 
ed to be completed by a sixth part, now in coarse of preparation. 
All the insects dealt with are well figured in colour, and a short 
account is given of their life- history and means of control. 

As in the preceding volumes, of which the fourth was 
review’ed in this Journal (Vol. V, pages 182-183), many of the 
insects dealt with are exclusively Australian, but several of these 
have representative species in India, very .similar in their rela- 
tionships, habits, damage and means of control. Such are the 
“ Butterfly of the Orange ” of which we have two common and 
destructive species belonging to the .same group ; "'‘the Dark- 
striped Tiger Moth ” {Diacrisia canescens), represented in India 
by the Behar Hairy Caterpillar [D. ohliqua) ; and “ Boisduval’s 
Fig-tree Borer ” {Batocera hoisduucdi), paralleled by our oomraon 
Mango Borer {B. rubns). 

A few of the insects dealt with, chiefly cosmopolitan or 
widely-distributed and well-known species, are identical with ours ; 
such are the Sweet Potato Weevil (Cylas formicarius), the Bice 
Weevil {Calaudra oryzce) and the Grain Weevil ((7. granaria). 

Besides destructive insects, the volume under review con- 
tains coloured figures and descriptions of twelve Australian 
birds which are useful to the agriculturist as devourers of noxious 
insects. Following Jerdon’s account, the Spine-tailed Swift 
(^Ghaetura ccmdacuta, Latham) is stated to breed in the Hiraa- 
laj^as, but this is not an Indian bird ; our white-necked fSpine-tail 
{Ch, nudipes, Hodg.), which was erroneously identified by Jerdou 
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as the Australian species, being confined to Northern India, The 
subject of insectivorous birds i.s one which ha.s latel_y received a 
certain amount of attention in India, and a Memoir of this 
Department, on the actual food of Indian lords, has lately been 
published. 

The subject of the importation of imsect and fungal pests 
is one which is receiving due attention in Victoria and an inter- 
esting report by the Senior Inspector of Fruit Exports and 
Imports embodies the regulations now in operation. Not only 
Nursery Stock, but bananas, Ditrus fruits, potatoes and tomatoes 
are only allowed to be imported under a system of rigid inspec- 
tion. It is interesting to note also that the local tran.sfer of 
potatoes is under strict supervision ; unfortunately, such measures 
of internal control seem impracticable in India, where the 
Potato Moth (a lately introduced pest) is steadily spreading 
from one district to another. As Mr. French remarks 
(p, 82), we cannot be too careful in regard to shipments, as, 
once the pests are introduced, they usually come to stay.”— -■ 
(T. Bainbriqge Fletcher.) 

* . 

“ The Jola or Deccan Grasshopper (Colbmania sphenarioides).” 
Db. L. C. Coleman. Mysore State Department of Agri- 
culture, Entomological Bulletin, No. 2. Bangalore : 
Government Press, 1911. Price Re. 1. 

This Bulletin, comprising 43 pages and 10 plates (of which 
two ai'e coloured) and 8 figures in the text, deals with a wingless 
grasshopper, native to the South of India, and which has quite 
recently manifested a liking for crops. It is particularly to be 
noticed that this grasshopper is not an introduced species but an 
indigenous form which has apparently, until within the last few 
years, led a comparatively harmless existence in the Deccan as 
a grass-feeder ; owing to the extension of cultivation or other 
causes it has however exhibited apreference for cultivated cereals, 
and the more abundant nutriment thereby afforded has enabled it 
to increase its numbers until it has become a very serious pest. 
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In the ease of cereals, indeed, “not only are the leaves eaten 
but also the grains in the heads, the result being’ that in a severely 
attacked field practically nothing is left but the stalks or stems 
of the plants and the empty ears in the ease of pulses, however, 
the grasshopper contents itself with eating the leaves and flowers, 
leaving the pods and seeds untouched. Although the adult 
grasshopper is incapable of flight, it appears to be spreading 
rapidly in cultivated tracts, being largely assisted in its distribu- 
tion by the transport of individuals in carts, etc., across natural 
obstacles such as streams. ' 

The life-history is very similar to that of the Cane and 
Rice Grasshopper, the eggs hatching after the early monsoon 
rains have fallen in J uly, the young hoppers feeding from August 
to October, the adults damaging the crops in November- 
December, then pairing and dying oftl, leaving their eggs bidden 
in the soil. The diagram shows the annual life-eyele in graphic 



form, and the remedial measures to be adopted at different times 
of the year. These latter are the same as in the case of the 
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Cane and Rice Grasshopper and consist in (i) giving a deep 
ploughing whilst the egg-masses are still in the soil to bury them 
to a depth from which the young hoppers cannot emerge or 
destroy them by exposure on the surface ; {ii ) catching the hoppers 
(especially, of course, when they are young and before they have 
done much damage) by means of large bag-nets dragged through 
the young crops. As the author remarks, however, “ the Avork 
of bagging should be looked upon in the same light as weeding, 
something which should be repeated at regular intervals.” If 
hoppers do not come in from surrounding unbagged land, three 
or four baggings should be sufficient. In a ease cited, where a 
cultivator owning eight acres in the middle of a badly infested 
area deep-ploughed his land and bagged enthusiastically in 1910, 
the crop harvested was worth Rs. 240 ; the deep-ploughing had 
reduced weeding-expenses by Rs. 10, whilst the owner estimated 
the expenses attached to bagging the whole area at only Rs. 6-9 
including cost of bag. In 1909, when no remedial measures 
were adopted, the total outtiun from these eight acres was only 
valued at Rs. 10 and hardly repaid the work done on the land. 
These figures speak for themselves. 

The list of natural enemies of this grasshopper is very 
meagre, comprising only a few birds, a lizai’d, a predaceous fly, 
and a Blister Beetle Avhose larva feeds on the egg-masses ; 
probably further research will be repaid by the discovery of endo- 
phagous parasites which may be utilised in fighting this pest. 

We notice one slight calami: the predaceous fly 

figured on Plate A^II, fig. 8, being described on page 42 as a 
Syrphus ; on page 26 it is correctly refeiTed to the A — 
(T. Bainbrigge Fletcher.) 

Explanation op Plate of Deccan Grasshopper. 

{Colemania splienarioides, Bol.) 

Fig. L Shows n hajra plant attacked by the grasshoppers. The leaves 
have been gnawed and nearly all the grains eaten. 

Fig. 2. Shows two adult hoppers on the ground ; the individual on the 
left hand has thrust its abdomen into the soil and is laying eggs. 
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The \’'ear Book of the United States Department of 
Agriculture for 1910 appears again in the form with which 
all students of State-aided agriculture are now familiar. The 
report of the Secretary unfolds the usual marvellous tale of 
American agricultural prosperity, and the tact that the annual 
value of agricultural products in the States is estima ted to have 
nearly doubled in the last 12 years justifies, at all events from 
the producers’ point of view, the optimism that is the keynote of 
these reports. 

Of individual crops cotton now comes second in total value, 
being exceeded only by maize. Interesting information is given 
concerning these tsvo crops. Of cotton it is said that it “ yields 
a marketable product with less water than any other crop now 
grown in the South West,” and it is implied that the production 
of cotton in America can still, in spite of the boll weevil, be 
enormously increased. 

A statement that carefully bred varieties of cotton have been 
found to be abnormally variable when introduced to a new 
locality, and that re-selection for some years is necessary before 
the normal yield is obtained, throws a suggestive light on the 
failure of many of the attempts that have been made to introduce 
exotic varieties into India. A type of Egyptian cotton has been 
bred and successfully grown on a field scale in South California 
and Arizona, and varieties of the well-known Mit-Afifi have been 
acclimatised by selection. 

One of the most effective means of improving the cultivation 
of maize has been the formation of “ Corn-Clubs,” to which over 
46,000 boys in the States now belong. These clubs give prizes 
for the growth of large yields of maize ; and boys, after studying 
the improved methods advocated, have succeeded in growing up 
to 200 bushels per acre, on their fathers’ farms, at a low cost. 
It is found that these methods are very rapidly adopted as a 
result of this system of demonstration. 

While these typically American crops are thus continually 
being developed at one end of the scale, the maintenance and en- 
hancemenc of the vigour of imported staples is being syateniatically 

30 
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ensured at) the other. With characteristic enterprise and 
reTnarkabie insight the Americans have gone to the scenes of the 
beginnings of man’s dominion over nature for this purpose. The 
explorers of the office of Plant Introduction have found wheat 
growing wild on the slopes of Mount Hermon ; apricots, cherries, 
olives, alfalfa and another species of Medicago, in Turkestan ; 
grapes, peaches, crab apples and a strawberry in the Caucasus ; 
all possessing either in their produce or in their capacity to resist 
drought and cold, qualities which it is hoped to utilise by graft- 
ing or crossing with American staple varieties. 

■. The Department’s activities cover a wide field; the import- 
ance of controlling rats by making the permanent conditions 
unsuitable for their increase is mentioned in another section of 
the report, in which it is also stated that the California ground 
squirrel has become infected with plague. When the number 
of small rodents in America and their wide distribution is consid- 
ered, it can only be hoped that the prairie dogs of the middle 
West are not destined to play the same part in harbouring 
plague in America as the marmots, from Manchuria to the 
Caucasus, are now supposed to play in Asia. 

It is impossible adequately to review these reports in a 
limited space. Incidentally they give the impression, to one 
who has not been in America, that agriculture there is still in 
its infancy, but the truth probably is that, in the development 
of farming on extensive lines, the old knowledge fell largely into 
disuse in the necessity for, and advantages of, development in a 
totally difierent direction. The Yearbook, naturally enough, 
does not concern itself much about points in which the American 
practical farmer already excels. It is remarkable that out of 
476 pages- — excluding the appendix— the space devoted to the 
horse and the pig consists of two short paragraphs, on army horses, 
and on swine fever, which together would occupy exactly one 
page. A reference to the statistics in the appendix, however, 
shews that there are 21 million horses and 47 million pigs in 
the States— over four times as many horses and five times as 
many pigs per head of the population as in the United Kingdom. 
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The horse is the backbone of American agriculture, and . the pig 
must play much the same part in the economy of the disposal of 
crops under the American extensive system, that the' horse does 
in their production. Meanwhile the possibilities of the develop- ; 
raent of intensive cultivation have, over a large .part of the 
country, apparently been lost sight of and remain to be exploited, i 
How the United States Department of Agriculture is taking j 
advantage of this fact, while keeping well to the fore in original ; 
investigations, this and previous Yearbooks show. 

From this point of view and owing to the valuable statistics S 
it contains, the Yearbook will always be of interest to students • 
of agriculture and economies outside America ; but the agricul- 
turist in older countries must not expect to find in it the 
information which would be of most value to him — the detaiLs 
of the methods, of the intelligent use of livestock, by which 
the American farmer who has not got any great stock of capital, 
can pay an average wage of nearly a dollar a day and yet make 
farming pay. — (A. C. Dobbs.) 

-yii I 

^ I 

“Notes on classification and examination of the canes at ! 
PEESBNT INDIGENOUS TO Bengal.”— By C. S. Taylor, b.a.. Depart- 
mental Records, Department of Agriculture, Bengal. Twenty- 
five varieties of sugar-cane, all indigenous to Bengal, have been 
grown at Sabour and examined, at intervals, during the ripening 
period. Data regarding proportions of juice expressed, the esti- 
mated amount of sugar left in the begass and the composition of 
the juice are given. — (J. W. Leather.) 

-S:- 

“ The Revenue Administration of the United Proatnces.” 

By W. H. Moreland, C.I.E., i.c.s., published by the Pioneer Press. 

We are glad to see this the latest volume from the pen of 
Mr. Moreland. Starting with a brief resume of the earliest 
revenue system, dating as far back as 1300, the author conducts 
the reader by easy stages through the period of Mahomed an rule 
to the revenue settlements of the past century and the present 
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time. The term “ landholder ” is explained in Chapter VII. In 
the following chapter the amount of revenue and its relation to 
the total produce are made clear. Following this are details of 
tenancy legislation in the two Provinces. Thirteen chapters ai'e 
then devoted to an explanation of the Land Record System, rent 
litigation and collection of revenue. Chapter XXVI is devoted 
to an explanation of the Principles of Famine Relief. The 
remaining seven chapters are devoted to agricultural deteriora- 
tion and improvement and to Co-operative Credit. In his Intro- 
duction the author explains that the volume has been written 
principally for the advantage of the young members of the Indian 
Civil Service when first becoming acquainted with district revenue 
work. Mr. Moreland’s efforts will no doubt meet with ample 
success in this respect; indeed, we may go further and express 
the belief that the book will be found of considerable interest to 
members of other Indian Services who come into contact with the 
people. The volume is written in Mr. Moreland’s lucid style and 
sets out graphically the difficulties which frequently beset the 
revenue officer. A quotation from Chapter XXIII on “Partitions” 
will illustrate this : — “ probably the division of the site (abadi) 
causes more friction than matters of much greater pecuniary 
importance ; questions of the right to a yard on which the houses 
of several claimants open, look petty in court, but their import- 
ance can be realised when the court is held, for the time being, 
in the yard in dispute, and the proceedings can include the 
intetjections of the ladies of the families affected ; and it is 
probably the experience of a good many officers that a large site 
cannot be partitioned satisfactorily except on the spot.”— 
(J. W. Leathir.) 
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E, J. Woodhouse, B.A., 
Economic Botanist, Ben- 
gal. 

Bengal Secretariat Press, 


of the Department in assisting 
the Agricultural Shows of 
Bengal Departmental Record 
No. 2 of 1910 (not for sale). 

Calcutta. 

40 

Agricultural Statistics of Bengal 

Department of Agricul- 

Ditto. 


for 1909-10. Price Re. 14. 

ture, Bengal. 


41 

Season and Crop Report of Bengal 
for 191011. Price 6 annas. 

Ditto. 

Ditto. 

I-2 

QtiarUrly Journtil of the Depart- 
ment of AqrkuUiirey Bengal, 
Vol. IV, Nos. 3 & 4 (January 
and April 1911). Price 6 annas 
per part. 

Ditto. 

Ditto. 

43 

Annual Report of the Agricul- 

Department of Agricul- 

Government Secretariat 


tiiral Stations in Eastern 
Bengal and Assam, for the year 
1909-10. Price annas 12. 

ture, B. B. and Assam. 

■ 

Press, Shillong. 

« 

A Circular Letter to Cultivators 
in the Khasi Hills (Khasi and 
English). 

Ditto. 

Government Press, Shil- 
long. 

45 

Yearbook of the Agricultural 
Department of Eastern Bengal 
and Assam, 1318 B. S. Price 

2 annas. 

Ditto. 

Ditto. 

46 

Rules for Supply of Seeds, 
Manures and Implements at 
Reduced Rates, to Honorary 

1 Correspondents and Associates 
; of the Department of Agricul- 
ture, Eastern Bengal and Assam. 

Ditto. 

: ' ■ 

Ditto. 

47 

Krishi Samaehar of the Agricul- 
tural Department of E. B. and ; 
Assam, 1318 B. S. (in Bengali). 
Price 2 annas. 

Ditto. 

Ditto. 

48.: 

Note on Cattle KSurvey in Central 

Department of Agricul- 

Central Provinces Secre- 


Provinces. (Price not lixed). 

ture, C. P. 

tariat Pres.s, Nagpur. 

49 

Agrlmliural Gazette* A monthly 

1 publication, February 1911 to 

1 July 1911. Price 2 annas per ; 

Ditto. 

Department of Agricul- 
ture, Central Provinces, 
Nagpur. 

50 

copy. 

Notes on the Cultivation of 

Department of Agricul- 

Government Pre.ss, United 


Lucerne. Bulletin No. 6 ; 
(revised). 

ture, United Provinces. 

Provinces, Allahabad. 

51 

Note on the Foot and Mouth 
Disease of Cattle in the United 
Provinces. Bulletin No. *24. 

B. W. Oliver, :\r,E.c.v.s., 
F.Z.S., Superintendent, 
Civil Veterinary Depart- 
ment, United Provinces. 

, Ditto. 

:52 

Proceedings of the Agricultural 
Conference held at the United 
Provinces Exhibition, Allaha- 
bad, in January 1911. 

i Department of Agricul- 
ture, United Provinces. 

Ditto. 

^53 

Pamphlet on Ensilage in Urdu 

Dr. A. E. Parr, rli. D., P. 

Newal Kishore Press, 


and Hindi, 

i sc., M.A. & M.s. in Agri- 
culture^ Deputy Director 
; of Agriculture, United 
Provinces. 

Lucknow. 
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51 

55 

56 


Cattle aiul Daii'ying in the 
Punjab. 

Annual Report of the Depart- 
ment of Agriculture, Baroda 
State, Price annas 4. 

Report on the Work done on 
the Rangpoor Farm. Price 2 
annas. 


Department of Agricul- 
ture, Punjab. 

Department of Agricul- 
ture, Baroda. 


A grleultural Chemistry, 


57 


58 


59 


60 

61 


62 


68 

64 


65 


66 


The Indian Saltpetre Industry, 
Bulletin No. 24 of the Agricul- 
tural Research Institute, Pusa. 
Price 8 annas or 9 pence. 


I Water Requirements of Crops in 
India II, Memoirs of the 
Imperial Department of Agri- 
culture, Chemical Series, Vol. 

I, No. 10. Price Rs. 2-8.0- 
The Composition of the Milk 

of some breeds of Indian Cows 
and Bulfaloes and its varia- 
tions, Part I. Memoirs of the 
Imperial Department of Agri- 
culture, Chemical Series, Vol. 

II, No. 1. Price Re. 1-8-0 

The Preservation of Farm Yard 
Manure. Leatiet No. XIV, in 
English, Tamil and Telugu. 

Notes on classification and ex- 
amination of the Canes at 
present indigenous to Bengal. 
Departmental Record No. 3 
of 1910. 


J. W, Leather, Ph. d., 
F.I.C., F.G.S., Imperial 

Agricultural Chemist, and 
Jatindra Nath Mukherji, 
B.A., B.SC., Second Assis- 
tant to the Imperial 
Agricultural Chemist. 

J. W. Leather, Ph. D., 
P.I.C., F.c.s, 


A. A. Meggitt, B..SC., i 
Agricultural Chemist to | 
the Govern m e n t of! 
Eastern Bengal a ii d j 
A.ssam, and H. H- Mann, 
D.8C., Agricultural Che- 
mist to the Government 
of Bombay. 

W. H. Harrison, M.sc., 
Agricultural Chemist to 
the Government of 
Madras. 

C. S, Taylor, b.a., Agricul- 
tural Chemist to the 
Government of Bengal, 


Mycology, 


Instructions for sending plants 
attacked with parasitic Fungi. 
Leaflet No. 1 in English. 

Note on Potato Crop. Leaflet 
No. T2 in English. 

Bud-rot in Godaveri and Kistna 
Districts. Leaflet No. 15 in 
Telugu, 


W. McRae, M. A., B.sc., My- 
cologist to the Govern- 
ment of Madras. 

W. McRae, m.a., b.sc., and 
G. R. Hilson, B.sc. 

W. McRae, M.A., B.sc. 


EGonomic Botany. 


The Milling and Baking Quali- 
ties of Indian Wheats No. 3. 
Bulletin No. 22 of the Agricul- 
tural Research Institute, Pusa. 
Price 7 annas or 8 pence. 


A preliminary Note on the Olas- 
slflcation of Paddies grown in 
Upper B u r m a. Occasional 
Papers, No, 1. 


A. Howard, M.A., A.R.C.S., 
P.li S., Imperial Economic 
Botanist, and Gabrielle 
L. O. Howard, M.A., 
Personal Assistant to the 
Imperial Economic Bota- 
nist, Associate and Late 
Fellow of Newnham 
College, Cambridge. 
Department of Agriculture, 
i Burma. 


Ciril and Military Gazette 
Press, Lahore. 

Baroda Printing Works. 


R. P. W. Co., 154, Upper 
Chitpur Road, Calcutta. 


G overnment Printing, 
India, Calcutta. 


Messrs. Thacker, Spink & 
Co., Calcutta. 


Ditto. 


Government Press, 
Madras. 


Bengal Secretariat Press, 
Calcutta. 


Government Press, Madras. 


Ditto. 

Ditto. 


Government Printing, 
India, Calcutta. 


Government Printing, 
Burma, Rangoon. 
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Eeo n omic Bota ny— con td . 


67 I Bambuchii and how to contact it. , C. A. Barber, m.a., f.l-s. 

I Leaflet No. 5 in English and ^ 

I Canarese. j 

68 ’ A Note on Concoanut Beetles, i Ditto. 

Leaflet No. 8 in English, Mala- ! 
yalam, Oanarese, Tamil and : 

; Telugu. | 

69 Flora of the Upper Oangetic i J. F. Duthie, b.a., f.l.s., 
I Plain and of the adjacent Siwa- formerly Director of the 
; lik and Sub-Hiraalayan Tracts, I Botanical Department of 
: VoL 11. Price Bs. 2 or 3 ; Northern India. 

shillings. 

Entomology. 


Government Press, Madras. 


Ditto, 


Government P r i ii t i n g, 
India, Calcutta, 


70 


71 


74 


Insecticides— Mixtures and Keci- 
pes for use against Insects in 
the Field, the Orchard, the 
Garden and the House. Bul- 
letin No. 23 of the Agricultural 
Research Institute, Pusa. Price 
As. 12 or 2d. 

The Swarming Paddy Caterpil- 
lar. Cultivator’s Leaflet No. 
25. 

The Lemon Butterfly. Culti- 
vator’s Leaflet No. 27. 

The Rice Grasshopper. {Hiero 
glypkus banian, Fbr.) Bulletin 
No. 1 of the Mysore Depart- 
ment of Agriculture. Price 
Re. 1. 

The Jola or Deccan Grasshop- 
per {Colemania Sphinarloides 
BoL). Bulletin No. 2 of the 
Department of Agriculture, 
Mysore. Price Re. 1. 


H. Maxwell- Lefroy, m.a., Ditto. 

F.E.S., F.Z.S., Imperial 

Ent.oraologi.st. 


Departmentof Agriculture, Government Press, Burma, 
Burma. Rangoon. 

Ditto. Ditto. 

L, C. Coleman, M.A., Pli. d., Government. Press, Banga- 
Mycologist and Entomol- lore, 
ogist to the Government 
of Mysore. 

Ditto. Ditto, 


